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1. Experimental Section 
 
1.1 General methods 
All the reactions were carried out in anhydrous solvents and under a nitrogen 
atmosphere with exclusion of moisture from reagents, solvents and glassware using 
standard techniques. Melting points were taken in open-end capillary tubes. NMR 
spectra were recorded at 25 ºC using a 300 MHz spectrometer [300 MHz (1H), 75 MHz 
(13C)]. Chemical shifts (δ) are represented in parts per million, referenced to residual 
protons in the NMR solvent [CDCl3 (unless otherwise specified): 1H NMR δ = 7.26 
ppm (singlet); 13C NMR δ = 77.0 ppm (triplet)]. Data are reported as follows: chemical 
shift, multiplicity, coupling constant (J, in Hz) and integration. All 13C NMR spectra 
were obtained with complete proton decoupling. First order systems were assumed for J 
and δ values description from proton NMR spectra. Mass spectra were determined at an 
ionizing voltage of 70 eV. HPLC experiments were conducted on an Agilent 1100 
instrument, using Daicel Chiralpak IA, IB columns as chiral stationary phase. Optical 
rotations were measured on a Perkin-Elmer 241C polarimeter and they are reported as 
follows: []wavelenghttemperature, concentration (c = g/100 mL). Flash column 
chromatography was performed using 230-400 mesh ultra-pure silica gel.   
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1.2. Synthesis of 2-pyridyl sulfone derivatives  
 
METHOD A: S-alkylation of 2-mercaptopyridine 
 
Typical procedure: synthesis of 2-(Benzylsulfonyl)pyridine (1a)1 To a suspension of 
NaH (60% wt, 1.04 g, 40.0 mmol) in dry THF (34 mL) and under N2 
atmosphere was added dropwise a solution of 2-mercaptopyridine 
(2.3 g, 20.0 mmol) in THF (15 mL). The mixture was stirred at room temperature for 10 
min before benzyl bromide (2.7 mL, 22.0 mmol) was added dropwise. The resulting 
mixture was stirred at room temperature until completion (TLC monitoring, typically 10 
h), then it was cooled down to 0 ºC and quenched carefully with water. After extraction 
with EtOAc (3 x 20 mL), the combined organic phase was washed with brine, and then 
dried (Na2SO4) and concentrated to dryness to give 2-(benzylthio)pyridine as a colorless 
oil. This thioether was used in the subsequent step without further purification.  
To a solution of the crude 2-(benzylthio)pyridine in CH2Cl2 (30 mL), cooled to 0 ºC, 
was added in small portions 3-chloroperbenzoic acid (77% wt, 9.0 g, 40.0 mmol). The 
mixture was allowed to reach to rt and further stirred for 3 h (TLC monitoring). The 
reaction mixture was cooled down to 0 ºC before saturated aqueous NaHSO3 (20 mL) 
was added to eliminate the excess of 3-chloroperbenzoic acid. The organic phase was 
washed sequentially with saturated aqueous NaHCO3 (2 x 20 mL), water and brine. The 
combined organic phase was dried (Na2SO4) and concentrated. The residue was purified 
by flash chromatography (n-hexane-EtOAc 3:1) to provide 1a as a white solid. Yield: 
4.1 g (88%); mp: 117-120 ºC. 1H NMR (300 MHz, CDCl3) δ 8.93 – 8.77 (m, 1H), 7.94 
– 7.79 (m, 2H), 7.60 – 7.52 (m, 1H), 7.33 – 7.19 (m, 5H), 4.68 (s, 2H). 13C NMR (75 
MHz, CDCl3) δ 156.2, 150.1, 137.8, 130.9, 128.6, 128.5, 127.3, 127.3, 123.0, 58.2. 
ESI+ calcd for C12H11NO2S (M)+: 233.0511 Found: 233.0511. 
 
                                                            
1 F. Jiang, Y. Zhao; J. Hu, Org. Chem. Front. 2014, 1, 625. 
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2-[(4-(Trifluoromethyl)benzyl)sulfonyl]pyridine  (11) Following the typical 
procedure, the reaction of 2-mercaptopyridine (1.1 g, 10.0 
mmol) with 4-(trifluoromethyl)benzyl bromide (1.7 mL, 11.0 
mmol), followed by oxidation with MCPBA (77% wt, 4.47 g, 20.0 mmol) afforded, 
after flash chromatography purification (n-hexane-EtOAc 3:1), product 11 as a white 
solid. Yield: 1.9 g (65%); mp: 113-114 ºC. 1H NMR (300 MHz, CDCl3) δ 8.82 – 8.77 
(m, 1H), 7.90 – 7.82 (m, 2H), 7.59 – 7.53 (m, 1H), 7.52 (d, J = 8.1 Hz, 2H), 7.35 (d, J = 
8.1 Hz, 2H), 4.71 (s, 2H). 13C NMR (75 MHz, CDCl3) δ 156.2, 150.2, 138.1, 131.5, 
131.4, 130.9 (q, JC-F = 32.8 Hz), 127.6, 125.5 (q, JC-F = 3.7 Hz), 123.7 (q, JC-F = 263.9 
Hz), 122.9, 57.6. ESI+: calcd for C13H11NO2F3S (M+H)+: 302.0532 Found: 302.0538. 
2-[(4-Methoxybenzyl)sulfonyl]pyridine (12)2 Following the typical procedure, the 
reaction of 2-mercaptopyridine (1.1 g, 10.0 mmol) with 4-
methoxybenzyl bromide (1.6 mL, 11.0 mmol), followed by 
oxidation with MCPBA (77% wt, 4.5 g, 20.0 mmol) afforded, after flash 
chromatography purification (n-hexane-EtOAc 3:1), product 12 as a white solid. Yield: 
1.9 g (72%); mp: 138-139 ºC. 1H NMR (300 MHz, CDCl3) δ 8.79 (d, J = 4.6 Hz, 1H), 
7.86 – 7.76 (m, 2H), 7.56 – 7.47 (m, 1H), 7.09 (d, J = 8.7 Hz, 2H), 6.76 (d, J = 8.7 Hz, 
2H), 4.58 (s, 2H), 3.75 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 159.9, 156.4, 150.0, 
137.8, 132.1, 127.3, 123.1, 119.1, 114.1, 57.6, 55.1. 
 2-[(3-Chlorobenzyl)sulfonyl]pyridine (13) Following the typical procedure, the 
reaction of 2-mercaptopyridine (1.1 g, 10.0 mmol) with 3-
chlorobenzyl bromide (1.5 mL, 11.0 mmol), followed by 
oxidation with MCPBA (77% wt, 4.5 g, 20.0 mmol) afforded, after  flash 
chromatography purification (n-hexane-EtOAc 4:1), product 13 as a white solid. Yield: 
1.8 g (69%); mp: 91-94 ºC. 1H NMR (300 MHz, CDCl3) δ 8.81 (d, J = 4.5 Hz, 1H), 
7.92 – 7.79 (m, 2H), 7.59 – 7.49 (m, 1H), 7.31 – 7.23 (m, 1H), 7.22 – 7.14 (m, 2H), 7.10 
(d, J = 7.5 Hz, 1H), 4.61 (s, 2H). 13C NMR (75 MHz, CDCl3) δ 155.9, 150.1, 138.0, 
134.2, 130.8, 129.7, 129.2, 129. 5, 128.8, 127.5, 122.8, 57.5. ESI+: calcd for 
C12H10NO2ClS (M)+: 267.0121 Found: 267.0128 
  
                                                            




2-((3-Methoxybenzyl)sulfonyl)pyridine (14) Following the typical procedure, the 
reaction of 2-mercaptopyridine (1.1 g, 10.0 mmol) with 3-
methoxybenzyl bromide (1.5 mL, 11.0 mmol), followed by 
oxidation with MCPBA (77% wt, 4.5 g, 20.0 mmol) afforded, 
after  flash chromatography purification (n-hexane-EtOAc 2:1), product 14 as a white 
solid. Yield: 1.5 g (57%); mp: 70-72 ºC. 1H NMR (300 MHz, CDCL3) δ 8.81 (dt, J = 
4.7, 1.3 Hz, 1H), 7.88 – 7.80 (m, 2H), 7.58 – 7.48 (m, 1H), 7.21 – 7.10 (m, 1H), 6.81 
(ddd, J = 8.4, 2.5, 0.9 Hz, 1H), 6.76 – 6.69 (m, 2H), 4.62 (s, 2H), 3.71 (s, 3H). 13C 
NMR (75 MHz, CDCL3) δ 159.4, 156.0, 150.0, 137.9, 129.4, 128.5, 127.3, 123.1, 
123.0, 116.0, 114.4, 58.1, 55.0. 
Methyl 3-[(pyridin-2-ylsulfonyl)methyl]benzoate (15) Following the typical 
procedure, the reaction of 2-mercaptopyridine (1.1 g, 10.0 
mmol) with methyl 3-(bromomethyl)benzoate (2.5 g, 11.0 
mmol), followed by oxidation with MCPBA (77% wt, 4.5 g, 20.0 mmol) afforded, after 
flash chromatography purification (n-hexane-EtOAc 2:1), product 15 as a white solid. 
Yield: 1.6 g (55%); mp: 116-118 ºC. 1H NMR (300 MHz, CDCl3) δ 8.81 (d, J = 4.4 
Hz, 1H), 7.95 (d, J = 7.6 Hz, 1H), 7.89 – 7.78 (m, 3H), 7.58 – 7.50 (m, 1H), 7.43 (d, J = 
7.5 Hz, 1H), 7.35 (t, J = 7.7 Hz, 1H), 4.69 (s, 2H), 3.87 (s, 3H). 13C NMR (75 MHz, 
CDCl3) δ 166.1, 156.0, 150.1, 138.0, 135.5, 132.0, 130.3, 129.8, 128.7, 127.8, 127.5, 
122.9, 57.7, 52.1. ESI+: calcd for C14H13NO4S (M)+: 291.0565. Found: 291.0568. 
2-((2-Methylbenzyl)sulfonyl)pyridine (16) Following the typical procedure, the 
reaction of 2-mercaptopyridine (2.1 g, 10.0 mmol) with 1-
(bromomethyl)-2-methylbenzene (2.0 g, 11.0 mmol), followed by 
oxidation with MCPBA (77% wt, 4.5 g, 20.0 mmol) afforded, after 
flash chromatography purification (n-hexane-EtOAc 2:1), product 16 as a white solid. 
Yield: 1.93 g (71%): mp: 105-108 ºC. 1H NMR (300 MHz, CDCl3) δ 8.81 (d, J = 4.7 
Hz, 1H), 7.90 – 7.79 (m, 2H), 7.59 – 7.49 (m, 1H), 7.22 – 7.13 (m, 2H), 7.09 – 6.99 (m, 
2H), 4.69 (s, 2H), 2.37 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 156.3, 150.0, 138.4, 
137.8, 131.5, 130.5, 128.7, 127.4, 125.7, 125.4, 122.8, 55.4, 19.4. ESI+: calcd for 





Synthesis of 2-[(Thiophen-2-ylmethyl)sulfonyl]pyridine (17) 
 
2-[(Thiophen-2-ylmethyl)sulfonyl]pyridine (17) To a solution of 2-
thiophenylmethanol (2.3 gr, 20.0 mmol) and DMAP (244 mg, 2 
mmol) in dry CH2Cl2 (100 mL), cooled to 0 ºC and under N2 
atmosphere, was added Et3N (4.2 mL, 30.0 mmol). The mixture was stirred for 10 min 
at 0 ºC before mesyl chloride (2.3 mL, 30.0 mmol) was added dropwise. The reaction 
mixture was allowed to reach room temperature and further stirred for 12 h before it 
was quenched with saturated aqueous NH4Cl (10 mL). After extraction with EtOAc (2 x 
20 mL), the combined organic phase was washed with brine, and then dried (Na2SO4) 
and concentrated to dryness to afford thiophen-2-ylmethyl methanesulfonate as a 
colorless oil. This mesylate was used in the subsequent step without further purification. 
To a suspension of NaH (60% wt, 0.9 g, 36.0 mmol) in dry THF (31 mL) and under N2 
atmosphere was added a solution of 2-mercaptopyridine (2.0 g, 18.0 mmol) in THF (15 
mL). The mixture was stirred for 10 min at room temperature before a solution of the 
crude thiophen-2-ylmethyl methanesulfonate in THF (10 mL, 20.0 mmol) was added 
dropwise. The resulting mixture was stirred at room temperature for 10 h and then it 
was cooled down to 0 ºC and quenched carefully with water. After extraction with 
EtOAc (3 x 20 mL), the combined organic phase was washed with brine, and then dried 
(Na2SO4) and concentrated to dryness to give 2-pyridyl (thien-2-yl) sulfide as a 
colorless oil. This thioether was used in the subsequent oxidation step without further 
purification. 
To a solution of the crude 2-pyridyl (thien-2-yl) sulfide in CH2Cl2 (90 mL), cooled to 0 
ºC, was added in small portions 3-chloroperbenzoic acid (77% wt, 8.1 g, 36.0 mmol). 
The mixture was allowed to reach room temperature and further stirred for 3 h until 
completion (TLC monitoring). The reaction mixture was cooled down to 0 ºC before 
saturated aqueous NaHSO3 (20 mL) as added to eliminate the excess of 3-
chloroperbenzoic acid. The organic phase was washed sequentially with saturated 
aqueous NaHCO3 (2 x 20 mL), water and brine. The combined organic phase was dried 
(Na2SO4) and concentrated. The residue was purified by flash chromatography (n-
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hexane-EtOAc 3:1) to provide 17 as a white solid. Yield: 3.5 g (75%); mp: 107-111 ºC. 
1H NMR (300 MHz, CDCl3) δ 8.78 (dt, J = 4.7, 1.1 Hz,  1H), 7.87 – 7.82 (m, 2H), 7.56 
– 7.50 (m, 1H), 7.21 (dd, J = 4.8, 1.5 Hz, 1H), 6.92 – 6.85 (m, 2H), 4.85 (s, 2H). 13C 
NMR (75 MHz, CDCl3) δ 155.9, 150.1, 137.9, 130.3, 127.8, 127.5, 127.5, 127.1, 
123.1, 52.7. ESI+: calcd for C10H10NO2S2 (M+H)+: 240.0075 Found: 240.0083. 
METHOD B: reaction of 2,2′-dipyridyl disulfide with Grignard reagents 
 
 
Typical procedure: synthesis of 2-(Phenethylsulfonyl)pyridine (2) To a solution of 
2,2′-dipyridyl disulfide (1.1 g, 5.0 mmol) in dry THF (10 mL), 
cooled to 78 ºC and under N2 atmosphere, was added a 1 M 
solution of phenetylmagnesium chloride in THF (5 mL,  5.0 mmol). The mixture was 
allowed to reach room temperature and stirred for further 12 h before it was quenched 
with saturated aqueous NH4Cl (10 mL). After extraction with EtOAc (2 x 10 mL), the 
combined organic phase was washed with brine, and then dried (Na2SO4) and 
concentrated to dryness to afford the phenethyl 2-pyridyl sulfide as a colorless oil. This 
thioether was used in the subsequent step without further purification. 
To a solution of the crude phenethyl 2-pyridyl sulfide in CH2Cl2 (12 mL), cooled to 0 
ºC, was added in small portions 3-chloroperbenzoic acid (77% wt, 2.5 g, 11.0 mmol). 
The mixture was allowed to reach room temperature and further stirred for 3 h (TLC 
monitoring). The reaction mixture was cooled down to 0 ºC before saturated aqueous 
Na2SO3 (20 mL) as added to eliminate the excess of 3-chloroperbenzoic acid. The 
organic phase was washed sequentially with saturated aqueous NaHCO3 (2 x 20 mL), 
water and brine. The combined organic phase was dried (Na2SO4) and concentrated. 
The residue was purified by flash chromatography (n-hexane-EtOAc 4:1) to provide 2 
as a white solid. Yield: 519 mg (72%); mp: 51-53 ºC. 1H NMR (300 MHz, CDCl3) δ 
8.73 (ddd, J = 4.7, 1.6, 0.8 Hz, 1H), 8.08 (d, J = 7.7 Hz, 1H), 7.95 (td, J = 7.7, 1.6 Hz, 
1H), 7.54 (ddd, J = 7.7, 4.7, 1.1 Hz, 1H), 7.29 – 7.12 (m, 5H), 3.74 – 3.66 (m, 2H), 3.13 
– 3.04 (m, 2H). 13C NMR (75 MHz, CDCl3) δ 156.9, 150.0, 138.0, 137.2, 128.5, 128.2, 
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127.3, 126.6, 122.0, 52.9, 28.1. ESI+: calcd for C13H14NO2S (M+H)+: 248.0739. Found: 
248.0730. 
2-[(3-Phenylpropyl)sulfonyl]pyridine (3)3 Following the typical procedure, the 
reaction of 2,2′-dipyridyl disulfide (1.1 g, 5.0 mmol) with 3-
phenylpropyl)magnesium bromide (0.33 M, 15.2 mL, 5.0 
mmol), followed by oxidation with MCPBA (77% wt, 2.5 g, 11.0 mmol) afforded, after 
flash chromatography purification (n-hexane-EtOAc 4:1), product 3 as a white solid. 
Yield: 562 mg (43%); mp: 53-55 ºC. 1H NMR (300 MHz, CDCl3) δ 8.72 (s, 1H), 8.07 
(d, J = 7.5 Hz, 1H), 7.94 (t, J = 7.0 Hz, 1H), 7.61 – 7.49 (m, 1H), 7.37 – 7.08 (m, 5H), 
3.61 – 3.23 (m, 2H), 2.81 – 2.64 (m, 2H), 2.15 – 1.98 (m, 2H). 13C NMR (75 MHz, 
CDCl3) δ 157.2, 150.2, 139.9, 138.1, 128.5, 128.3, 127.3, 126.4, 122.1, 51.1, 34.2, 23.7. 
ESI+: calcd for C14H16NO2S (M+H)+: 262.0896. Found: 262.0888. 
1.3. Synthesis of branched 2-pyridyl sulfone derivatives  








2-[(1-Phenylpropyl)sulfonyl]pyridine (4) To a suspension of NaH (60% wt,  240 mg, 
6.0 mmol) in dry THF (10 mL), cooled to 0 ºC and under N2 
atmosphere, was added via cannula a solution of benzyl 2-pyridyl 
sulfone (1.2 g, 5.0 mmol) in THF (5 mL). The mixture was stirred 
for 10 min at 0 ºC before iodoethane (0.4 mL, 5.25 mmol) was added dropwise. The 
reaction mixture was allowed to react room temperature and stirred at room temperature 
for 12 h before it was quenched with saturated aqueous of NH4Cl (10 mL). After 
extraction with EtOAc (2 x 10 mL), the combined organic phase was washed with 
brine, dried (Na2SO4) and concentrated to dryness. The residue was purified by flash 
chromatography (n-hexane-EtOAc 6:1) to afford 4 as a white solid. Yield: 875 mg 
(67%); mp: 96-99 ºC. 1H NMR (300 MHz, CDCl3) δ 8.79 – 8.66 (m, 1H), 7.81 – 7.59 
(m, 2H), 7.43 (ddd, J = 7.2, 4.7, 1.6 Hz, 1H), 7.20 (m, 5H), 4.59 (dd, J = 11.4, 3.9 Hz, 
                                                            
3 M. Ochiai, T. Ukita, E. Fujita, S. I. Tada, Chem. Pharm. Bull. 1984, 32, 1829.   
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1H), 2.49 – 2.35 (m, 1H), 2.30 – 2.12 (m, 1H), 0.89 (t, J = 7.4 Hz, 3H). 13C NMR (75 
MHz, CDCl3) δ 156.4, 150.0, 137.5, 131.6, 130.0, 128.6, 128.4, 127.0, 123.5, 68.8, 
20.6, 11.4. ESI+: calcd for C14H16NO2S (M+H)+: 262.0896 Found: 262.0921. 
METHOD D: -alkylation through conjugate addition of arylboronic acids to -
substituted -unsaturated 2-pyridylsulfones4 
 
 Typical procedure: synthesis of 2-Phenyl-1-[(2- pyridyl)sulfonyl]-propane (5)4,5 To 
a mixture of Rh(acac)(C2H4)2 (39 mg, 0.15 mmol), (±)BINAP 
(64 mg, 0.15 mmol), phenyl boronic acid (3.0 g, 25.0 mmol) and 
(E)-2-(prop-1-en-1-ylsulfonyl)pyridine (915 mg, 5.0 mmol) in dry 
1,4-dioxane (10 mL) and under N2 atmosphere was added 1 mL of water. The mixture 
was heated to 110 ºC for 16 h; then it was allowed to reach room temperature, diluted 
with CH2Cl2 (10 mL) and filtered through a pad of Celite. The filtrate was concentrated 
under reduced pressure and the residue was purified by flash chromatography 
(cyclohexane-EtOAc 3:2) to afford 5 as a white solid. Yield: 1,3 g (98%); mp: 90-92 ºC. 
1H NMR (300 MHz, CDCl3) δ 8.73-8.69 (m, 1H), 7.84-7.74 (m, 2H), 7.41 (ddd, J = 
7.5, 4.2, 1.2 Hz, 1H), 7.18-7.03 (m, 5H), 3.89 (dd, J = 14.2, 6.5 Hz, 1H), 3.58-3.42 (m, 
2H), 1.41 (d, J = 6.9 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 157.5, 150.0, 143.3, 
137.8, 128.5, 127.0, 126.7, 122.0, 58.7, 35.0, 22.1. 
2-{[2-(p-Tolyl)propyl]sulfonyl}pyridine (32) Following the typical procedure, the 
reaction of (E)-2-(prop-1-en-1-ylsulfonyl)pyridine (1.1 g, 5.0 
mmol) with p-tolylboronic acid (3.4 g, 25.0 mmol), 
Rh(acac)(C2H4)2 (39 mg, 0.15 mmol) and (±)BINAP (64 
mg, 0.15 mmol) afforded, after flash chromatography purification (cyclohexane-EtOAc 
3:1), product 32 as a white solid. Yield: 1.1 g (82%); mp: 48-50 ºC. 1H NMR (300 
MHz, CDCl3) δ 8.61 (d, J = 4.7 Hz, 1H), 7.82 (d, J = 7.7 Hz, 1H), 7.76 (td, J = 7.7, 1.5 
Hz, 1H), 7.41 (ddd, J = 7.7, 4.7, 1.3 Hz, 1H), 7.03 – 6.86 (m, 4H), 3.84 (dd, J = 14.2, 
6.6 Hz, 1H), 3.52 (dd, J = 14.2, 7.2 Hz, 1H), 3.48 – 3.34 (m, 1H), 2.23 (s, 3H), 1.39 (d, 
                                                            
4 P. Mauleón, J. C. Carretero, Org. Lett. 2004, 6, 3195. 
5 T. Llamas, R. Gómez Arrayás, J. C. Carretero, Angew. Chem. Int. Ed. 2007, 46, 3329. 
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J = 6.9 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 157.4, 149.8, 140.2, 137.7, 136.1, 
129.0, 126.7, 126.7, 121.9, 58.8, 34.4, 22.0, 20.7. ESI+: calcd for C15H18NO2S2 (M+H)+: 
276,1058. Found: 276,1062.  
2-(4-Methoxyphenyl)-1-[(2-pyridyl)sulfonyl]propane (33)4 Following the typical 
procedure, the reaction of (E)-2-(prop-1-en-1-
ylsulfonyl)pyridine (1.1 g, 5.0 mmol) with 4-
methoxyphenylboronic acid (3.8 g, 25.0 mmol), 
Rh(acac)(C2H4)2 (39 mg, 0.15 mmol) and (±)BINAP (64 mg, 0.15 mmol) afforded, 
after flash chromatography (cyclohexane-EtOAc 3:1), product 33 as a colorless oil. 
Yield: 1.3 gr  (89%). 1H NMR (300 MHz, CDCl3) δ 8.63 (dt, J = 4.4, 1.2 Hz, 1H), 
7.83-7.74 (m, 2H), 7.44 (ddd, J=6.4, 4.4, 2.0 Hz, 1H), 7.00-6.95 (m, 2H), 6.63-6.68 (m, 
2H), 3.85 (dd, J = 14.1, 6.9 Hz, 1H), 3.72 (s, 3H), 3.55-3.35 (m, 2H), 1.38 (d, J= 6.9 Hz, 
3H). 13C NMR (75 MHz, CDCl3) δ 158.2, 157.6, 149.9, 137.8, 135.4, 128.0, 126.8, 
122.0, 113.8, 59.0, 55.2, 34.2, 22.2. 
2-(4-Fluorophenyl)-1-[(2-pyridyl)sulfonyl]propane (34)4,5 Following the typical 
procedure, the reaction of (E)-2-(prop-1-en-1-
ylsulfonyl)pyridine (1.10 g, 5.0 mmol) with 4-
fluorophenylboronic acid (3.5 g, 25.0 mmol), Rh(acac)(C2H4)2 
(39 mg, 0.15 mmol) and  (±)BINAP (64 mg, 0.15 mmol) afforded, after flash 
chromatography (cyclohexane-EtOAc 3:1), product 34 as a white solid. Yield: 1.3 g 
(96%); mp: 96-98 ºC. 1H NMR (300 MHz, CDCl3) δ 8.62 (dt, J = 4.7, 1.2 Hz, 1H), 
7.83-7.76 (m, 2H), 7.46-7.42 (m, 1H), 7.07-7.00 (m, 2H), 6.85-6.77 (m, 2H), 3.98 (dd, J 
= 13.7, 6.9 Hz, 1H), 3.56-3.41 (m, 2H), 1.39 (d, J = 6.9 Hz, 3H). 13C NMR (75 MHz, 
CDCl3) δ 163.1, 157.6, 150.0, 138.9, 137.9, 128.6, 128.5, 127.0, 122.0, 115.4, 115.1, 
58.7, 34.4, 22.3. 
1-[(2-Pyridyl)sulfonyl)]-2-[(p-trifluoromethyl)phenyl]propane (35)5 Following the 
typical procedure, the reaction of (E)-2-(prop-1-en-1-
ylsulfonyl)pyridine (1.1 g, 5.0 mmol) with 4-
(trifluoromethyl)phenyl)boronic acid (4.7 g, 25.0 mmol), 
Rh(acac)(C2H4)2 (39 mg, 0.15 mmol) and (±)BINAP (64 
mg, 0.15 mmol) afforded, after flash chromatography (cyclohexane-EtOAc 4:1), 
product 35 as a colorless oil. Yield: 1.2 g (75%). 1H NMR (300 MHz, CDCl3) δ 8.61-
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8.57 (m, 1H), 7.76-7.72 (m, 2H), 7.43-7.34 (m, 3H), 7.17 (d, J = 8.1 Hz, 2H), 3.96 (dd, 
J =16.3, 9.8 Hz, 1H), 3.59-3.50 (m, 2H), 1.43 (d, J = 6.8 Hz, 3H). 13C NMR (75 MHz, 
CDCl3) δ  157.3, 149.9, 147.0, 137.8, 129.0 (q, JC-F = 32.5 Hz), 127.5, 127.0, 125.3 (q, 
JC-F = 3.8 Hz), 121.9, 58.1, 35.1, 22.1. 
2-{[2-(3-Chlorophenyl)propyl]sulfonyl}pyridine (36) Following the typical 
procedure, the reaction of (E)-2-(prop-1-en-1-
ylsulfonyl)pyridine (1.1 g, 5.0 mmol) with (3-
chlorophenyl)boronic acid (4.7 g, 25.0 mmol), 
Rh(acac)(C2H4)2 (39 mg, 0.15 mmol) and (±)BINAP (64 mg, 0.15 mmol) afforded, 
after flash chromatography (cyclohexane-EtOAc 4:1), product 36 as a light brown oil. 
Yield: 798 mg (54%). 1H NMR (300 MHz, CDCl3) δ 8.66 – 8.57 (m, 1H), 7.82 – 7.72 
(m, 2H), 7.48 – 7.37 (m, 1H), 7.10 – 6.92 (m, 4H), 3.91 (dd, J = 14.1, 7.2 Hz, 1H), 3.56 
– 3.35 (m, 2H), 1.39 (d, J = 6.9 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 157.2, 149.9, 
145.1, 137.8, 134.1, 129.7, 127.2, 127.1, 126.9, 125.4, 121.9, 58.3, 34.9, 22.1. ESI+: 
calcd for C14H15NO2ClS (M+H)+: 296.0506. Found: 296.0500. 
2-((2-(3-(Trifluoromethyl)phenyl)propyl)sulfonyl)pyridine (37) Following the 
typical procedure, the reaction of (E)-2-(prop-1-en-1-
ylsulfonyl)pyridine (1.1 g, 5.0 mmol) with (3-
(trifluoromethyl)phenyl)boronic acid (4.7 g, 25.0 mmol), 
Rh(acac)(C2H4)2 (39 mg, 0.15 mmol) and (±)BINAP (64 mg, 0.15 mmol) afforded, 
after flash chromatography (cyclohexane-EtOAc 4:1), product 37 as a light brown solid. 
Yield: 505 mg (54%); mp: 58-60 ºC. 1H NMR (300 MHz, CDCl3) δ 8.63 – 8.56 (m, 
1H), 7.84 – 7.69 (m, 2H), 7.45 – 7.37 (m, 1H), 7.37 – 7.22 (m, 4H), 3.99 (dd, J = 16.3, 
9.7 Hz, 1H), 3.60 – 3.48 (m, 2H), 1.44 (d, J = 6.7 Hz, 3H). 13C NMR (75 MHz, CDCl3) 
δ 157.1, 149.9, 144.0, 137.8, 130.6, 130.5 (q, J = 32.2 Hz), 128.9, 127.0, 123.7 (q, J = 
272.4 Hz) 123.6 (d, J = 3.8 Hz), 123.5 (d, J = 3.8 Hz), 121.8, 58.1, 35.0, 22.0. ESI+: 
calcd for C15H15F3NO2S (M+H)+: 330.0770. Found: 330.0776. 
2-{[2-(2-bromophenyl)propyl]sulfonyl}pyridine  (38)5 Following the typical 
procedure, the reaction of (E)-2-(prop-1-en-1-ylsulfonyl)pyridine 
(1.10 g, 5.0 mmol) with 2-bromophenylboronic acid (5.0 g, 25.0 
mmol), Rh(acac)(C2H4)2 (39 mg, 0.15 mmol) and (±)-BINAP (64 
mg, 0.15 mmol) afforded, after flash chromatography (cyclohexane-EtOAc 2:1), 
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product 38 as a white solid. Yield: 1.1 g (63%); mp: 61-64 ºC. 1H NMR (300 MHz, 
CDCl3) δ 8.65 (d, J = 4.6 Hz, 1H), 7.97 (d, J = 7.8 Hz, 1H), 7.84 (dt, J = 7.8, 1.6 Hz, 
1H), 7.48-7.39 (m, 2H), 7.20-7.12 (m, 2H), 7.01-6.94 (m, 1H), 3.97-3.83 (m, 2H), 3.62-
3.52 (m, 1H), 1.42 (d, J = 6.8 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 157.2, 150.0, 
142.2, 137.9, 133.0, 128.2, 127.8, 127.7, 127.1, 123.7, 122.1, 57.5, 33.7, 21.0. 
2-[(2,2-Diphenylethyl)sulfonyl]pyridine (39) Following the typical procedure, the 
reaction of (E)-2-(styrylsulfonyl)pyridine (1.2 g, 5.0 mmol) with 
phenylboronic acid (3.0 gr, 25.0 mmol), Rh(acac)(C2H4)2 (39 mg, 
0.15 mmol) and (±)-BINAP (64 mg, 0.15 mmol) afforded, after flash chromatography 
(cyclohexane-EtOAc 3:1), product 38 as a white solid. Yield: 2.2 g (72%); mp: 134-136 
ºC. 1H NMR (300 MHz, CDCl3) δ 8.59 – 8.55 (m, 1H), 7.65 – 7.55 (m, 2H), 7.35 – 
7.28 (m, 1H), 7.17 – 7.03 (m, 10H), 4.67 (t, J = 7.5 Hz, 1H), 4.24 (d, J = 7.5 Hz, 2H). 
13C NMR (75 MHz, CDCl3) δ 157.19, 149.83, 141.08, 137.52, 128.56, 127.73, 126.86, 
126.69, 122.30, 56.84, 46.15. ESI+: calcd for C19H18NO2S (M+H)+: 324.1048. Found: 
324.1052. 
2-{[2-(4-Methoxyphenyl)-2-(4-(trifluoromethyl)phenyl)ethyl]sulfonyl}pyridine (60) 
Following the typical procedure, the reaction of (E)-2-
[(4-methoxystyryl)sulfonyl]pyridine (1.4 g, 5.0 mmol) 
with (4-(trifluoromethyl)phenyl)boronic acid (4.7 mg, 
25.0 mmol), Rh(acac)(C2H4)2 (39 mg, 0.15 mmol) and 
(±)BINAP (64 mg, 0.15 mmol) afforded, after flash chromatography (cyclohexane-
EtOAc 2:1), product 60 as a white solid. Yield 1.6 g (78%); mp: 114-117 ºC. 1H NMR 
(300 MHz, CDCl3) δ 8.57 (d, J = 4.5 Hz, 1H), 7.81 – 7.52 (m, 2H), 7.43 – 7.31 (m, 
3H), 7.28 – 7.17 (m, 2H), 7.05 (d, J = 8.7 Hz, 2H), 6.71 (d, J = 8.6 Hz, 2H), 4.69 (t, J = 
7.5 Hz, 1H), 4.31 (dd, J = 14.7, 8.4 Hz, 1H), 4.14 (dd, J = 14.7, 6.7 Hz, 1H), 3.73 (s, 
3H). 13C NMR (75 MHz, CDCl3) δ 158.5, 156.9, 149.8, 145.2, 137.6, 132.2, 128.9 (q, 
JC-F = 32.5 Hz), 128.5, 128.1, 126.8, 125.3 (q, JC-F = 3.7 Hz),123.8 (q, JC-F = 272.0 Hz) 
122.1, 114.1, 56.4, 55.1, 45.1. ESI+: calcd for C21H19F3NO3S (M+H)+: 422,1032. 






METHOD E: -alkylation through conjugate addition of Grignard reagents to -
substituted -unsaturated 2-pyridylsulfones6 
.  
Typical procedure for the method E: synthesis of 2-[(2-
Phenyloctyl)sulfonyl]pyridine (40) To a suspension of CuI 
(838 mg, 4.4 mmol) in dry THF (20 mL), cooled to 78 ºC and 
under N2, was added a 0.5 M solution of hexylmagnesium 
bromide in THF (2.0 mL, 4.0 mmol). The mixture was stirred for 30 min before a 
solution of (E)-2-(styrylsulfonyl)pyridine (490 mg, 2.0 mmol) in THF (2 mL) was 
added dropwise. The resulting mixture was allow to warm to room temperature and it 
was stirred until reaction completion (TLC monitoring, typically 3 h). The mixture was 
quenched carefully with a saturated solution of ammonium chloride, then filtered over 
celite and the filtrating agent was washed with AcOEt (3 x 10 ml). The combined 
organic phase was washed with brine, dried (Na2SO4) and concentrated. The residue 
was purified by flash chromatography (n-hexane-EtOAc 4:1) to provide 40 as a white 
solid. Yield: 398 mg (60%); mp: 65-67 ºC. 1H NMR (300 MHz, CDCl3). δ 8.56 (d, J = 
4.4 Hz, 1H), 7.68 (d, J = 4.4 Hz, 2H), 7.43 – 7.29 (m, 1H), 7.15 – 7.01 (m, 3H), 7.00 – 
6.91 (m, 2H), 3.94 (dd, J = 14.6, 8.8 Hz, 1H), 3.55 (dd, J = 14.6, 5.3 Hz, 1H), 3.32 – 
3.15 (m, 1H), 1.89 – 1.72 (m, 1H), 1.69 – 1.51 (m, 1H), 1.31 – 0.94 (m, 8H), 0.82 (t, J = 
6.7 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 157.4, 149.8, 141.3, 137.6, 128.2, 127.7, 
126.7, 126.6, 122.1, 57.8, 40.7, 36.4, 31.5, 28.9, 26.9, 22.5, 14.0. ESI+: calcd for 
C19H26NO2S (M+H)+: 332,1678. Found: 332,1684.  
2-[(4-Methyl-2-phenylpentyl)sulfonyl]pyridine (41)  Following the typical procedure, 
the reaction of (E)-2-(styrylsulfonyl)pyridine (490 mg, 2.0 mmol) 
with isobutylmagnesium bromide (2 mL, 4.0 mmol) afforded, after 
flash chromatography purification (cyclohexane-EtOAc 4:1), 
product 41 as a white solid. Yield: 431 mg (71%); mp: 96-99 ºC. 
1H NMR (300 MHz, CDCl3).  δ 8.55 (d, J = 4.0 Hz, 1H), 7.67 (d, J = 3.9 Hz, 2H), 7.39 
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– 7.30 (m, 1H), 7.11 – 6.94 (m, 5H), 3.93 (dd, J = 14.6, 8.9 Hz, 1H), 3.50 (dd, J = 14.5, 
5.0 Hz, 1H), 3.40 – 3.28 (m, 1H), 1.72 – 1.48 (m, 2H), 1.34 – 1.16 (m, 1H), 0.85 (d, J = 
6.4 Hz, 3H), 0.79 (d, J = 6.6 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 157.4, 149.8, 
141.2, 137.6, 128.3, 127.8, 126.7, 126.6, 122.0, 58.1, 45.5, 38.6, 25.0, 23.2, 21.3. ESI+: 
calcd for C17H22NO2S (M+H)+: 304,1365. Found: 304,1368. 
METHOD F: -alkylation through conjugate reduction of ,-disubstituted -
unsaturated 2-pyridylsulfones5 
 
 (S)-2-Phenyl-1-[(2-pyridyl)sulfonyl]propane (+)-(5).4 To a solution of CuCl (10 mg, 
0.1 mmol), tBuONa (10 mg, 0.1 mmol), (R)-Binap (62 mg, 0.1 
mmol), and (E)-2-((2-phenylprop-1-en-1-yl)sulfonyl)pyridine (518 
mg, 2.0 mmol) in toluene (10 ml), PhSiH3 (1 mL, 0.8 mmol) was 
added and the mixture was stirred at room temperature for 24 h. Aqueous saturated 
NH4Cl (20 mL) was added before the mixture was filtered through a short pad of Celite 
with a thin layer of anhydrous MgSO4 on the top, and the filtrate was concentrated. The 
residue was purified by flash cromathography (n-hexane-EtOAc 4:1) to afford sulfone 5 
as a white solid. Yield: 495 mg (95%); mp: 71-72 ºC. Analysis by HPLC with chiral 
stationary phase (Daicel Chiralpak IA, i-PrOH-hexane 10/90, 0.6 mL/min, tR: 30.3 min 
for (R)- isomer and 33.3 min for (S)-isomer, 210 nm) showed 91% ee [α]D20 = +11 (c 1, 
CHCl3); [α]D20lit4 = +6 (c 1, CHCl3).  
 
1.4. Typical procedure for the C−H alkenylation reaction. 
(E)-2-{[2-(2-(Phenylsulfonyl)vinyl)benzyl]sulfonyl}pyridine (6a) A screwcapped test 
tube was charged with the piridylsulfone derivative 1a (35 mg, 
0.15 mmol), Pd(OAc)2 (3.32 mg, 0.015 mmol, 10 mol%), 
phenylvinylsulfone (28 mg, 0.165 mmol) and 1-fluoro-2,4,6-
trimethylpyridinium triflate (87 mg, 0.3 mmol). The mixture was placed under N2 
atmosphere before DCE (1.5 mL) were added. The mixture was heated to 110 ºC for 16 
                                                            





h before it was allowed to reach room temperature, diluted with CH2Cl2 (10 mL) and 
filtered through a pad of Celite. The filtrate was concentrated under reduced pressure 
and the residue was purified by flash chromatography (cyclohexane-EtOAc 3:1) to 
afford 6a as a white solid. Yield: 40 mg (67%); mp: 68-70 ºC. 1H NMR (300 MHz, 
CDCl3) δ 8.84 (d, J = 4.7 Hz, 1H), 8.07 – 7.97 (m, 3H), 7.97 – 7.85 (m, 2H), 7.68 – 
7.43 (m, 5H), 7.40 – 7.29 (m, 3H), 6.79 (d, J = 15.2 Hz, 1H), 4.83 (s, 2H). 13C NMR 
(75 MHz, CDCl3) δ 156.5, 150.6, 140.3, 139.3, 138.1, 133.4, 133.4, 133.4, 130.8, 
129.9, 129.5, 129.3, 127.9, 127.7, 127.5, 127.2, 122.7, 55.0. ESI+: calcd for 
C20H18NO4S2 (M+H)+: 400.0677. Found: 400.0665.  
(E)-2-{[2-(2-(Phenylsulfonyl)vinyl)phenethyl]sulfonyl}pyridine (7) Following the 
typical procedure, the reaction of 2 (37 mg, 0.15 mmol, 1.0 
equiv) with phenyl vinyl sulfone (28 mg, 0.165 mmol, 1.1 equiv), 
palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-fluoro-
2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) afforded, after flash 
chromatography (n-hexane-EtOAc 3:1), product 7 as a white solid. Yield: 24 mg (41%); 
mp: 135-138 ºC. 1H NMR (300 MHz, CDCl3) δ 8.90 (d, J = 4.7 Hz, 1H), 8.10 (d, J = 
7.8 Hz, 1H), 8.06 – 7.92 (m, 3H), 7.86 (d, J = 15.2 Hz, 1H), 7.67 – 7.51 (m, 4H), 7.45 – 
7.29 (m, 2H), 7.28 – 7.14 (m, 2H), 6.79 (d, J = 15.2 Hz, 1H), 3.67 – 3.58 (m, 2H), 3.24 
– 3.15 (m, 2H).13C NMR (75 MHz, CDCl3) δ 157.0, 150.7, 140.5, 138.8, 138.3, 137.5, 
133.5, 131.3(2C), 130.5, 130.2, 129.5, 127.8, 127.7, 127.5, 127.4, 121.7, 52.5, 26.9. 
ESI+: calcd for C21H20NO4S2 (M+H)+: 414.0828. Found: 414.0824. 
(E)-2-{[1-(2-(2-(Phenylsulfonyl)vinyl)phenyl)propyl]sulfonyl}pyridine (9) Following 
the typical procedure, the reaction of 4 (39 mg, 0.15 mmol, 1.0 
equiv) with phenyl vinyl sulfone (28 mg, 0.165 mmol 1.1 equiv), 
palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-fluoro-
2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) 
afforded, after flash chromatography (n-hexane-EtOAc, 2:1), product 9 as a white solid. 
Yield: 56 mg (87%); mp: 141-145 ºC. 1H NMR (300 MHz, CDCl3) δ 8.62 (d, J = 4.6 
Hz, 1H), 8.03 – 7.90 (m, 3H), 7.81 – 7.72 ( (m, 2H), 7.68 – 7.61 (m, 1H), 7.62 – 7.48 
(m, 3H), 7.44 – 7.35 (m, 2H), 7.30 – 7.21 (m, 2H), 6.63 (d, J = 15.1 Hz, 1H), 5.09 (dd, J 
= 11.1, 3.9 Hz, 1H), 2.48 – 2.30 (m, 1H), 2.30 – 2.06 (m, 1H), 0.78 (t, J = 7.4 Hz, 3H). 
13C NMR (75 MHz, CDCl3) δ 156.3, 150.4, 140.3, 139.5, 137.8, 134.3, 133.5, 131.3, 
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130.9, 130.8, 129.3, 129.0, 127.8, 127.5, 127.3, 122.9, 62.9, 21.9, 11.2. ESI+: calcd for 
C22H22NO4S2 (M+H)+: 428.0984. Found: 428,0980. 
(E)-2-{[2-(2-(2-(Phenylsulfonyl)vinyl)phenyl)propyl]sulfonyl}pyridine (10) 
Following the typical procedure, the reaction of 5 (39 mg, 0.15 
mmol, 1.0 equiv) with phenyl vinyl sulfone (28 mg, 0.165 
mmol, 1.1 equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 
equiv) and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 
0.30 mmol, 2.0 equiv) afforded, after flash chromatography (n-hexane-EtOAc 3:1), 
product 10 as a pale yellow solid. Yield: 47 mg (74%); mp: 106-108 ºC. 1H NMR (300 
MHz, CDCl3) δ 8.68 (d, J = 4.8 Hz, 1H), 8.06 – 7.97 (m, 2H) 8.02 (d, J = 15,1 Hz, 1H), 
7.87 – 7.76 (m, 2H), 7.67 – 7.52 (m, 3H), 7.46 (ddd, J = 6.8, 4.7, 2.0 Hz, 1H), 7.32 – 
7.21 (m, 2H), 7.21 – 7.07 (m, 2H), 6.70 (d, J = 15.1 Hz, 1H), 3.88 (dd, J = 13.7, 6.8 Hz, 
1H), 3.81 – 3.71 (m, 1H), 3.60 (dd, J = 13.7, 5.9 Hz, 1H), 1.40 (d, J = 6.7 Hz, 3H). 13C 
NMR (75 MHz, CDCl3) δ 157.2, 150.2, 143.2, 140.5, 139.7, 138.1, 133.4, 131.0, 
130.7, 130.1, 129.4, 127.8, 127.4, 127.2, 127.2, 127.0, 121.9, 58.3, 30.3, 22.3. ESI+: 
calcd for C22H22NO4S2 (M+H)+: 428,0984. Found: 428.0985. 
(E)-2-{[2-(2-(Phenylsulfonyl)vinyl)-4-(trifluoromethyl)benzyl]sulfonyl}pyridine 
(18) Following the typical procedure, the reaction of 11 (45 
mg, 0.15 mmol, 1.0 equiv) with phenyl vinyl sulfone (28 
mg, 0.165 mmol, 1.1 equiv), palladium acetate (3.4 mg, 
0.015 mmol, 0.1 equiv) and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 
mmol, 2.0 equiv) afforded, after flash chromatography (n-hexane-EtOAc 3:1), product 
18 as a white solid. Yield: 50 mg (73%); mp: 198-200 ºC. 1H NMR (300 MHz, CDCl3) 
δ 8.85 (d, J = 4.5 Hz, 1H), 8.09 – 7.90 (m, 5H), 7.74 – 7.50 (m, 7H), 6.88 (d, J = 15.2 
Hz, 1H), 4.89 (s, 2H). 13C NMR (75 MHz, CDCl3) δ 156.4, 150.6, 139.8, 138.4, 137.8, 
134.4, 134.0, 133.8, 132.0, 131.9 (q, JC-F = 33.5 Hz), 130.9, 129.5, 128.1, 128.0, 127.1 
(q, JC-F = 3.6 Hz), 124.4 (q JC-F = 3.6 Hz), 123.50 (d, JC-F = 238.7 Hz), 122.6, 54.6. 






Following the typical procedure, the reaction of 12 (40 mg, 
0.15 mmol, 1.0 equiv) with phenyl vinyl sulfone (28 mg, 
0.165 mmol, 1.1 equiv), palladium acetate (3.4 mg, 0.015 
mmol, 0.1 equiv) and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 
2.0 equiv) afforded, after flash chromatography (n-hexane-EtOAc 5:1), product 19 as a 
white solid. Yield: 41 mg (64%); mp: 176-179 ºC. 1H NMR (300 MHz, CDCl3) δ 8.83 
(d, J = 4.7 Hz, 1H), 8.02 – 7.94 (m, 3H), 7.92 – 7.83 (m, 2H) 7.59 – 7.42 (m, 4H), 7.26 
(d, J = 8.5 Hz, 1H), 6.95 (d, J = 2.6 Hz, 1H), 6.89 (dd, J = 8.5, 2.6 Hz, 1H), 6.77 (d, J = 
15.1 Hz, 1H), 4.76 (s, 2H), 3.78 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 160.2, 156.6, 
150.5, 140.3, 139.4, 138.1, 134.6, 134.5, 133.5, 130.0, 129.3, 127.9, 127.6, 122.8, 
119.1, 116.9, 112.4, 55.4, 54.5. ESI+: calcd for C21H20NO5S2 (M+H)+: 430.0777. 
Found: 430.0774 
(E)-2-{[5-Chloro-2-(2-(phenylsulfonyl)vinyl)benzyl]sulfonyl}pyridine (20) and (E)-
2-{[3-chloro-2-(2-(phenyl-
sulfonyl)vinyl)benzyl]sulfonyl}py
ridine (20’) Following the typical 
procedure, the reaction of 13 (40 
mg, 0.15 mmol, 1.0 equiv) with phenyl vinyl sulfone (28 mg, 0.165 mmol, 1.1 equiv), 
palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-fluoro-2,4,6-
trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) afforded, after flash 
chromatography (n-hexane-EtOAc 3:1), product 20 (77%) followed by 20’ (10%). 
Data for 20: White solid; mp: 154-158 ºC. 1H NMR (300 MHz, CDCl3) δ 8.84 (d, J = 
4.4 Hz, 1H), 8.03 – 7.90 (m, 5H), 7.66 – 7.50 (m, 4H), 7.42 (d, J = 8.3 Hz, 1H), 7.34 (s, 
1H), 7.31 (d, J = 8.7 Hz, 1H), 6.78 (d, J = 15.2 Hz, 1H), 4.79 (s, 2H). 13C NMR (75 
MHz, CDCl3) δ 156.3, 150.6, 140.1, 138.3, 138.1, 136.8, 133.6, 133.2, 131.9, 130.4, 
129.8, 129.4, 128.9, 128.7, 127.9, 127.9, 122.7, 54.5. ESI+: calcd for C20H17NO4ClS2 
(M+H)+: 434.0282. Found: 434.0268.  
Data for 20’: White solid; mp: 143-145 ºC. 1H NMR (300 MHz, CDCl3) δ 8.77 (d, J = 
4.3 Hz, 1H), 7.99 – 7.84 (m, 4H), 7.71 (d, J = 15.7 Hz, 1H), 7.62 – 7.47 (m, 4H), 7.41 – 
7.20 (m, 3H), 7.05 (d, J = 15.7 Hz, 1H), 4.62 (s, 2H). 13C NMR (75 MHz, CDCl3) δ 
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156.8, 150.5, 139.9, 138.4, 137.8, 135.9, 134.4, 133.8, 133.6, 131.2, 130.5, 129.9, 
129.4, 127.9, 127.8, 127.1, 122.8, 55.3. 
(E)-2-{[5-methoxy-2-(2-(phenylsulfonyl)vinyl)benzyl]sulfonyl}pyridine (21)  
Following the typical procedure, the reaction of 14 (40 mg, 
0.15 mmol, 1.0 equiv) with phenyl vinyl sulfone (28 mg, 
0.165 mmol, 1.1 equiv), palladium acetate (3.4 mg, 0.015 
mmol, 0.1 equiv) and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 
2.0 equiv) afforded, after flash chromatography (n-hexane-EtOAc 3:1), product 21 as a 
white solid. Yield: 25 mg (58%); mp: 99-102 ºC. 1H NMR (300 MHz, CDCl3) δ 8.84 
(d, J = 4.7 Hz, 1H), 8.03 – 7.84 (m, 5H), 7.65 – 7.51 (m, 4H), 7.47 – 7.41 (m, 1H), 6.89 
– 6.84 (m, 2H), 6.66 (d, J = 15.1 Hz, 1H), 4.81 (s, 2H), 3.77 (s, 3H). 13C NMR (75 
MHz, CDCl3) δ 161.4, 156.4, 150.6, 140.7, 138.9, 138.2, 133.2, 129.2, 129.1, 129.0, 
127.7(2C), 126.9, 125.5, 122.8, 117.9, 116.0, 55.5, 55.1. 
Methyl (E)-4-[2-(phenylsulfonyl)vinyl]-3-[(pyridin-2-ylsulfonyl)methyl]benzoate 
(22) Following the typical procedure, the reaction of 15 
(44 mg, 0.15 mmol, 1.0 equiv) with phenyl vinyl sulfone 
(28 mg, 0.165 mmol, 1.1 equiv), palladium acetate (3.4 
mg, 0.015 mmol, 0.1 equiv) and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 
0.30 mmol, 2.0 equiv) afforded, after flash chromatography (n-hexane-EtOAc 3:1), 
product 22 as a white solid. Yield: 31 mg (45%); mp: 119-123 ºC. 1H NMR (300 MHz, 
CDCl3) δ 8.85 (dt, J = 4.7, 1.4 Hz, 1H), 8.16 – 7.83 (m, 7H), 7.72 – 7.48 (m, 5H), 6.88 
(d, J = 15.2 Hz, 1H), 4.86 (s, 2H), 3.89 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 165.5, 
156.4, 150.6, 139.9, 138.2(2C), 137.6, 134.4, 133.7, 132.0, 132.0, 130.3, 129.4, 128.0, 
127.8, 127.7, 127.5, 122.7, 54.8, 52.4. ESI+: calcd for C22H20NO6S2 (M+H)+: 458.0726. 
Found: 458.0707. 
(E)-2-{[2-Methyl-6-(2-(phenylsulfonyl)vinyl)benzyl]sulfonyl}pyridine (23) 
Following the typical procedure, the reaction of 16 (37 mg, 0.15 
mmol, 1.0 equiv) with phenyl vinyl sulfone (50 mg, 0.3 mmol, 2.0 
equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-
fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 
equiv) afforded, after flash chromatography (n-hexane-EtOAc 3:1), product 23 as a 
white solid. Yield: 38 mg (62%); mp: 115-119 ºC. 1H NMR (300 MHz, CDCl3) δ 8.87 
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(d, J = 4.6 Hz, 1H), 8.09 (d, J = 15.1 Hz, 1H), 8.07 (d, J = 7.8 Hz, 2H), 8.01 – 7.91 (m, 
3H), 7.65 – 7.47 (m, 4H), 7.40 – 7.20 (m, 3H), 6.75 (d, J = 15.1 Hz, 1H), 4.93 (s, 2H), 
2.53 (s, 3H).13C NMR (75 MHz, CDCl3) δ 157.5, 150.6, 140.9, 140.7, 140.4, 138.3, 
134.2, 133.3(2C), 129.6, 129.2(3C), 127.9, 127.8, 125.7, 125.4, 122.4, 52.0, 20.7. ESI+: 
calcd for C21H20NO4S2 (M+H)+: 414.0828. Found: 414.0834. 
Butyl (E)-3-{3-methyl-2-[(pyridin-2-ylsulfonyl)methyl]phenyl}acrylate (24) 
Following the typical procedure, the reaction of 16 (37 mg, 0.15 
mmol, 1.0 equiv) with butyl acrylate (64 μL, 0.45 mmol, 3.0 
equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-
fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 
equiv) afforded, after flash chromatography (n-hexane-EtOAc 3:1), product 24 as a pale 
yellow solid. Yield: 34 mg (61%); mp: 89-91 ºC. 1H NMR (300 MHz, CDCl3) δ 8.80 
(d, J = 4.4 Hz, 1H), 8.01 – 7.84 (m, 3H), 7.55 (ddd, J = 6.7, 4.7, 1.7 Hz, 1H), 7.42 (dd, J 
= 6.5, 2.0 Hz, 1H), 7.36 – 7.25 (m, 2H), 6.16 (d, J = 15.6 Hz, 1H), 4.93 (s, 2H), 4.20 (t, 
J = 6.6 Hz, 2H), 2.57 (s, 3H), 1.84 – 1.63 (m, 2H), 1.57 – 1.39 (m, 2H), 0.99 (t, J = 7.3 
Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 166.4, 157.1, 150.5, 141.9, 140.5, 138.1, 136.1, 
132.5, 129.1, 127.5, 125.4, 125.1, 122.8, 121.0, 64.4, 52.4, 30.7, 20.8, 19.1, 13.7. ESI+: 
calcd for C20H24NO4S (M+H)+: 374.1426. Found: 374.1426. 
Dimethyl (E)-{2-[(pyridin-2-ylsulfonyl)methyl]styryl}phosphonate (25) Following 
the typical procedure, the reaction of 1a (35 mg, 0.15 mmol) 
with dimethyl vinylphosphonate (20 μL, 0.165 mmol, 1.1 
equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 
1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) afforded, 
after flash chromatography (CH2Cl2-EtOAc 2:1), product 25 as a colorless oil. Yield: 37 
mg (65%). 1H NMR (300 MHz, CDCl3) δ 8.85 – 8.78 (m, 1H), 7.90 – 7.86 (m, 2H), 
7.78 (dd, J = 22.5, 17.4 Hz, 1H), 7.59 – 7.49 (m, 2H), 7.39 – 7.22 (m, 3H), 6.17 (dd, J = 
18.3, 17.4 Hz, 1H), 4.80 (s, 2H), 3.81 (d, J = 11.1 Hz, 6H). 13C NMR (75 MHz, 
CDCl3) δ 156.6, 150.4, 145.6 (d, JC-P = 6.9 Hz), 138.0, 136.1 (d, JC-P = 23.1 Hz), 133.0, 
129.9, 129.4, 127.6, 127.0, 126.2, 122.8, 116.4 (d, JC-P = 190.7 Hz). 55.0, 52.7, 52.6. 




Dimethyl (E)-{2-[1-(pyridin-2-ylsulfonyl)propyl]styryl}phosphonate (26) Following 
the typical procedure, the reaction of 4 (39 mg, 0.15 mmol, 1.0 
equiv) with dimethyl vinylphosphonate (20 μL, 0.165 mmol, 
1.1 equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) 
and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 
mmol, 2.0 equiv) afforded, after flash chromatography (CH2Cl2-EtOAc 2:1), product 26 
as a pale yellow solid. Yield: 42 mg (71%); mp: 147-151 ºC.  1H NMR (300 MHz, 
CDCl3) δ 8.71 (d, J = 4.8 Hz, 1H), 7.83 – 7.73 (m, 3H), 7.73 – 7.60 (m, 1H), 7.50 – 
7.25 (m, 4H), 5.99 (dd, J = 18.8, 17.3 Hz, 1H), 5.10 (dd, J = 11.1, 4.0 Hz, 1H), 3.83 (d J 
= 11.0 Hz, 3H), 3.82 (d J = 11.1 Hz, 3H) , 2.48 – 2.31 (m, 1H), 2.31 – 2.12 (m, 1H), 
0.83 (t, J = 7.4 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 156.4, 150.3, 146.0 (d, JC-P = 
6.8 Hz), 137.7, 137.1 (d, JC-P = 22.9 Hz), 130.3, 130.1, 128.9, 127.2, 127.1, 123.1, 117.4 
(d, JC-P = 190.1 Hz), 52.7, 52.6, 52.5, 22.0, 11.1. ESI+: calcd for C18H23NO5PS (M+H)+: 
396.1029 Found: 396.1039. 
Methyl (E)-3-{2-[1-(pyridin-2-ylsulfonyl)propyl]phenyl}acrylate (27) Following the 
typical procedure, the reaction of 4 (39 mg, 0.15 mmol, 1.0 equiv) 
with methyl acrylate (15 μL, 0.165 mmol, 1.1 equiv), palladium 
acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-fluoro-2,4,6-
trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) 
afforded, after flash chromatography (n-hexane-EtOAc 3:1.), product 27 as a white 
solid. Yield: 37 mg (71%); mp: 129-131 ºC. 1H NMR (300 MHz, CDCl3) δ 8.67 (d, J = 
4.7 Hz, 1H), 7.87 (d, J = 15.7 Hz, 1H), 7.77 – 7.62 (m, 3H), 7.45 – 7.35 (m, 2H), 7.35 – 
7.22 (m, 2H), 6.04 (d, J = 15.7 Hz, 1H), 5.07 (dd, J = 11.2, 3.9 Hz, 1H), 3.83 (s, 3H), 
2.61 – 2.41 (m, 1H), 2.32 – 2.10 (m, 1H), 0.86 (t, J = 7.4 Hz, 3H). 13C NMR (75 MHz, 
CDCl3) δ 166.5, 156.2, 150.2, 141.3, 137.6, 136.2, 131.0, 130.1, 129.0, 128.9, 127.2, 
127.1, 123.3, 121.6, 63.3, 51.8, 21.6, 11.2. ESI+: calcd for C18H20NO4S (M+H)+: 
346.1108 Found: 346.1114. 
Diethyl 2-{2-[1-(pyridin-2-ylsulfonyl)propyl]phenyl}maleate (28) Following the 
typical procedure, the reaction of 4 (39 mg, 0.15 mmol, 1.0 equiv) 
with diethyl fumarate (27 μL, 0.165 mmol, 1.1 equiv), palladium 
acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-fluoro-2,4,6-
trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) 





solid. Yield: 48 mg (73%); mp: 67-68 ºC. 1H NMR (300 MHz, CDCl3) δ 8.74 – 8.71 
(m, 1H), 7.96 (dd, J = 7.7, 0.9 Hz, 1H), 7.88 (td, J = 7.7, 1.6 Hz, 1H), 7.73 (d, J = 8.0 
Hz, 1H), 7.55 – 7.46 (m, 1H), 7.48 – 7.39 (m, 1H), 7.37 – 7.31 (m, 2H), 6.04 (s, 1H), 
5.15 (dd, J = 9.4, 5.8 Hz, 1H), 4.27 (q, J = 7.1 Hz, 4H), 2.27 – 2.06 (m, 2H), 1.34 (t, J = 
7.1 Hz, 3H), 1.28 (t, J = 7.1 Hz, 3H), 0.76 (t, J = 7.4 Hz, 3H). 13C NMR (75 MHz, 
CDCl3) δ 167.3, 164.6, 157.1, 150.3, 146.0, 137.8, 137.7, 129.6, 129.5, 128.9, 128.9, 
128.7, 127.2, 125.4, 123.5, 64.4, 61.8, 61.0, 23.9, 14.2, 13.8, 10.9. ESI+: calcd for 
C22H26NO6S (M+H)+: 432.1475. Found: 432.1479. 
Methyl (E)-3-phenyl-3-{2-[1-(pyridin-2-ylsulfonyl)propyl]phenyl}acrylate (29) 
Following the typical procedure, the reaction of 4 (39 mg, 0.15 
mmol, 1.0 equiv) with methyl cinnamate (37 mg, 0.225 mmol, 1.5 
equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-
fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 
equiv) afforded, after flash chromatography (n-hexane-EtOAc 
6:1.), product 29 as a yellow solid. Yield: 39 mg (62 %); mp: 83-85 ºC. 1H NMR (300 
MHz, CDCl3) δ 8.78 (dd, J = 4.6, 0.7 Hz, 1H), 7.79 (td, J = 7.7, 1.7 Hz, 1H), 7.70 – 
7.64 (m, 2H), 7.51 (ddd, J = 7.7, 4.6, 1.1 Hz, 1H), 7.44 (td, J = 7.7, 1.4 Hz, 1H), 7.39 – 
7.13 (m, 7H), 5.40 (s, 1H), 4.73 (dd, J = 10.2, 4.7 Hz, 1H), 3.64 (s, 3H), 2.17 – 1.82 (m, 
2H), 0.19 (t, J = 7.5 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 166.0, 156.7, 155.2, 150.5, 
144.4, 138.3, 137.6, 130.3, 130.3, 129.4(3C), 129.1, 128.9, 128.6, 127.9, 127.3, 123.5, 
121.2, 64.3, 51.3, 22.2, 10.4. ESI+: calcd for C24H24NO4S (M+H)+: 422.1420. Found: 
422.1419. 
Butyl (E)-3-{2-[(pyridin-2-ylsulfonyl)methyl]thiophen-3-yl}acrylate (30) Following 
the typical procedure, the reaction of 17 (36 mg, 0.15 mmol, 1.0 
equiv) with butyl acrylate (24 μL, 0.165 mmol, 1.1 equiv), 
palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-fluoro-
2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) afforded, after flash 
chromatography (n-hexane-EtOAc 4:1.), product 30 as a pale brown solid. Yield: 48 mg 
(87%); mp: 66-69 ºC. 1H NMR (300 MHz, CDCl3) δ 8.77 (d, J = 3.6 Hz, 1H), 7.93 – 
7.80 (m, 2H), 7.57 – 7.44 (m, 2H), 7.25 (d, J = 5.3 Hz, 1H), 7.14 (d, J = 5.4 Hz, 1H), 
6.13 (d, J = 15.7 Hz, 1H), 4.96 (s, 2H), 4.18 (t, J = 6.7 Hz, 2H), 1.79 – 1.60 (m, 2H), 






155.5, 150.4, 138.0, 137.4, 134.6, 129.3, 127.6, 127.6, 125.2, 123.0, 119.6, 64.4, 50.9, 
30.7, 19.1, 13.7. ESI+: calcd for C17H20NO4S2 (M+H)+: 366.0834. Found: 366.0821. 
Dimethyl (E)-{2-[2-((pyridin-2-ylsulfonyl)methyl)thiophen-3-yl]vinyl}phosphonate 
(31) Following the typical procedure, the reaction of 17 (36 mg, 
0.15 mmol, 1.0 equiv) with dimethyl vinylphosphonate (20 μL, 
0.165 mmol, 1.1 equiv), palladium acetate (3.4 mg, 0.015 mmol, 
0.1 equiv) and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 
equiv) afforded, after flash chromatography (CH2Cl2-EtOAc 2:1), product 31 as a pale 
yellow solid. Yield: 42 mg (75%); mp: 147-150 ºC. 1H NMR (300 MHz, CDCl3) δ 8.82 
(d, J = 4.7 Hz, 1H), 7.91 – 7.83 (m, 2H), 7.58 – 7.51 (m, 1H), 7.38 (dd, J = 22.2, 17.3 
Hz, 1H), 7.26 (d, J = 5.4 Hz, 1H), 7.17 (d, J = 5.4 Hz, 1H), 5.99 (t, J = 17.6 Hz, 1H), 
4.97 (s, 2H), 3.78 (d, J = 11.1 Hz, 6H). 13C NMR (75 MHz, CDCl3) δ 155.9, 150.5, 
139.4 (d, JC-P = 7.1 Hz), 138.1, 138.1 (d, JC-P = 24.5 Hz), 128.8, 127.7, 127.6, 125.2, 
122.9, 114.2 (d, JC-P = 192.5 Hz). 52.6, 52.5, 50.7. ESI+: calcd for C14H17NO5PS2 
(M+H)+: 374.0280. Found: 374.0293. 
Methyl (E)-3-{2-[1-(pyridin-2-ylsulfonyl)propan-2-yl]phenyl}acrylate (42) 
Following the typical procedure, the reaction of 5 (39 mg, 0.15 
mmol, 1.0 equiv) with methyl acrylate (16 μL, 0.18 mmol, 1.2 
equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 
1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) afforded, 
after flash chromatography (cyclohexane-EtOAc 5:1.), product 42 as a pale yellow 
solid. Yield: 36 mg (69%); mp: 136-138 ºC. 1H NMR (300 MHz, CDCl3) δ 8.64 (d, J = 
4.5 Hz, 1H), 7.99 (d, J = 15.7 Hz, 1H), 7.88 – 7.71 (m, 2H), 7.46 – 7.33 (m, 2H), 7.22 – 
7.05 (m, 3H), 6.23 (d, J = 15.7 Hz, 1H), 3.90 (dd, J = 14.0, 6.6 Hz, 1H), 3.81 (s, 3H), 
3.86 – 3.75 (m, 1H), 3.58 (dd, J = 14.0, 6.4 Hz, 1H), 1.39 (d, J = 6.8 Hz, 3H). 13C NMR 
(75 MHz, CDCl3) δ 166.8, 157.3, 150.1, 142.4, 141.7, 137.9, 132.8, 130.0, 127.1, 
127.0, 127.0, 126.6, 121.9, 120.9, 58.1, 51.7, 30.2, 22.3. ESI+: calcd for C18H20NO4S 
(M+H)+: 346,1120. Found: 346,1122. 
Dimethyl (E)-{2-[1-(pyridin-2-ylsulfonyl)propan-2-yl]styryl}phosphonate (43) 
Following the typical procedure, the reaction of 5 (39 mg, 0.15 
mmol, 1.0 equiv) with dimethyl vinylphosphonate (20 μL, 
0.165 mmol, 1.1 equiv), palladium acetate (3.4 mg, 0.015 
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mmol, 0.1 equiv) and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 
2.0 equiv) afforded, after flash chromatography (CH2Cl2-EtOAc 2:1), product 43 as a 
white solid. Yield: 41 mg (70%); mp: 106-108 ºC. 1H NMR (300 MHz, CDCl3) δ 8.66 
(d, J = 4.5 Hz, 1H), 7.95 – 7.73 (m, 3H), 7.49 – 7.31 (m, 2H), 7.22 – 7.04 (m, 3H), 6.08 
(dd, J = 18.6, 17.6 Hz, 1H), 3.95 – 3.85 (m, 2H), 8.82 (d J = 11.1 Hz), 3.64 – 3.51 (m, 
1H), 1.39 (d, J = 6.7 Hz, 3H). 13C NMR (76 MHz, CDCl3) δ 157.2, 150.0, 146.2 (d, JC-
P = 6.8 Hz), 141.8, 137.9, 133.4 (d, JC-P = 22.6 Hz) , 130.0, 127.0, 127.0, 126.8, (d, J = 
1.4 Hz), 126.5 (d, JC-P = 1.1 Hz), 121.7, 116.2 (d, JC-P = 190.4 Hz), 58.1, 52.5 (d, JC-P = 
5.7 Hz), 29.9, 22.2. ESI+: calcd for C18H23NO5PS (M+H)+: 396,1046. Found: 396,1047. 
(S)-Diethyl 2-{2-[1-(pyridin-2-ylsulfonyl)propan-2-yl]phenyl}maleate [(+)-(44)] 
Following the typical procedure, the reaction of (+)-5 (39 mg, 
0.15 mmol, 1.0 equiv, 91% ee) with diethyl fumarate (30 μL, 
0.18 mmol, 1.2 equiv), palladium acetate (3.4 mg, 0.015 mmol, 
0.1 equiv) and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 
0.30 mmol, 2.0 equiv) afforded, after flash chromatography 
(cyclohexane-EtOAc 5:1.), product [(+)-(44)] as a colorless oil. Yield: 52 mg (81%). 
[α]D20: +12 (c = 0.89, CHCl3), 91% ee. HPLC: Daicel Chiralpak IA, hexane-
isopropanol 80-20, flow rate 0.5 mL/min (λ = 254 nm), tR: 30.7 min (S)-44 and 39.7 min 
(R)-44. 1H NMR (300 MHz, CDCl3) δ 8.67 (d, J = 4.7 Hz, 1H), 7.89 (d, J = 7.8 Hz, 
1H), 7.81 (td, J = 7.7, 1.7 Hz, 1H), 7.45 (ddd, J = 7.5, 4.7, 1.3 Hz, 1H), 7.23 – 7.04 (m, 
4H), 6.02 (s, 1H), 4.33 – 4.15 (m, 4H), 3.85 (dd, J = 13.5, 6.3 Hz, 1H), 3.82 – 3.72 (m, 
1H), 3.63 (dd, J = 13.2, 6.3 Hz, 1H), 1.35 (d, J = 7.1 Hz, 3H), 1.34 (t, J = 7.2 Hz, 3H), 
1.28 (t, J = 7.2 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 167.0, 164.4, 157.3, 149.9, 
146.7, 141.4, 137.9, 134.0, 129.2, 128.9, 127.0, 126.5, 126.3, 124.4, 121.8, 61.6, 60.9, 
57.9, 30.6, 22.6, 14.0, 13.7. ESI+: calcd for C22H26NO6S (M+H)+: 432,1475. Found: 
432.1489. 
Butyl (E)-3-{2-[1-(pyridin-2-ylsulfonyl)propan-2-yl]phenyl}but-2-enoate (45) 
Following the typical procedure, the reaction of 5 (39 mg, 0.15 
mmol, 1.0 equiv) with ethyl crotonate (28 μL, 0.225 mmol, 1.5 
equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-
fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 
equiv) afforded, after flash chromatography (cyclohexane-EtOAc 6:1), product 45 as a 
colorless oil. Yield: 29 mg (51%). 1H NMR (300 MHz, CDCl3) δ 8.66 (d, J = 4.4 Hz, 
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1H), 7.95 – 7.74 (m, 2H), 7.53 – 7.39 (m, 1H), 7.18 – 7.03 (m, 3H), 7.02 – 6.87 (m, 
1H), 5.64 (s, 1H), 4.19 (q, J = 7.1 Hz, 2H), 3.83 (dd, J = 14.0, 5.5 Hz, 1H), 3.63 – 3.41 
(m, 2H), 2.36 (s, 3H), 1.38 (d, J = 6.6 Hz, 3H), 1.30 (t, J = 7.1 Hz, 3H). 13C NMR (75 
MHz, CDCl3) δ 166.0, 157.4, 156.9, 150.1, 142.9, 139.7, 137.9, 128.0, 127.4, 127.1, 
126.5, 126.2, 121.9, 120.0, 59.8, 58.2, 30.6, 22.9, 21.4, 14.2.  ESI+: calcd for 
C20H24NO4S (M+H)+: 374.1420. Found: 374.1430. 
Butyl (E)-3-{5-methyl-2-[1-(pyridin-2-ylsulfonyl)propan-2-yl]phenyl}acrylate (46) 
Following the typical procedure, the reaction of 32 (41 mg, 0.15 
mmol, 1.0 equiv) with butyl acrylate (26 μL, 0.18 mmol, 1.2 
equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 
1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) afforded, 
after flash chromatography (cyclohexane-EtOAc 6:1.), product 46 as a yellow oil. 
Yield: 43 mg (71%). 1H NMR (300 MHz, CDCl3) δ 8.81 – 8.51(m, 1H), 7.95 (d, J = 
15.7 Hz, 1H), 7.84 – 7.75 (m, 2H), 7.51 – 7.39 (m, 1H), 7.20 (s, 1H), 7.00 (s, 2H), 6.23 
(d, J = 15.7 Hz, 1H), 4.21 (t, J = 6.7 Hz, 2H), 3.87 (dd, J = 13.9, 6.4 Hz, 1H), 3.76 (dd, 
J = 13.2, 6.6 Hz, 1H), 3.58 (dd, J = 13.9, 6.6 Hz, 1H), 2.25 (s, 3H), 1.82 – 1.63 (m, 2H), 
1.53 – 1.38 (m, 2H), 1.38 (d, J = 6.7 Hz, 3H), 0.97 (t, J = 7.3 Hz, 3H). 13C NMR (75 
MHz, CDCl3) δ 166.6, 157.3, 150.1, 141.6, 139.6, 137.8, 136.5, 132.7, 130.8, 127.6, 
126.9, 126.5, 121.9, 121.0, 64.4, 58.3, 30.7, 29.9, 22.2, 20.8, 19.2, 13.7. ESI+: calcd for 
C22H28NO4S (M+H)+: 402,1733. Found: 432.1747. 
Butyl (E)-3-{5-methoxy-2-[1-(pyridin-2-ylsulfonyl)propan-2-yl]phenyl}acrylate 
(47) Following the typical procedure, the reaction of 33 (44 
mg, 0.15 mmol, 1.0 equiv) with butyl acrylate (26 μL, 0.18 
mmol, 1.2 equiv), palladium acetate (3.4 mg, 0.015 mmol, 
0.1 equiv) and 1-fluoro-2,4,6-trimethylpyridinium triflate 
(87 mg, 0.30 mmol, 2.0 equiv) afforded, after flash chromatography (cyclohexane-
EtOAc 5:1), product 47 as a colorless oil. Yield: 43 mg (69%). 1H NMR (300 MHz, 
CDCl3) δ 8.66 (d, J = 4.6 Hz, 1H), 7.95 (d, J = 15.7 Hz, 1H), 7.88 – 7.75 (m, 2H), 7.47 
– 7.40 (m, 1H), 7.02 (d, J = 8.7 Hz, 1H), 6.88 (d, J = 2.6 Hz, 1H), 6.74 (dd, J = 8.6, 2.7 
Hz, 1H), 6.23 (d, J = 15.7 Hz, 1H), 4.22 (t, J = 6.7 Hz, 2H), 3.87 (dd, J = 14.1, 6.6 Hz, 
1H), 3.76 (s, 3H), 3.82 – 3.69 (m, 1H), 3.57 (dd, J = 14.1, 6.6 Hz, 1H), 1.80 – 1.64 (m, 
2H), 1.53 – 1.35 (m, 2H), 1.37 (d, J = 6.8 Hz, 3H), 0.98 (t, J = 7.3 Hz, 3H).  13C NMR 
(75 MHz, CDCl3) δ 166.5, 158.1, 157.4, 150.1, 141.5, 137.9, 134.8, 134.0, 127.9, 
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126.9, 121.9, 121.4, 116.2, 111.6, 64.5, 58.4, 55.3, 30.8, 29.7, 22.4, 19.2, 13.7. ESI+: 
calcd for C22H28NO5S (M+H)+: 418.1684 Found: 418.1682. 
Butyl (E)-3-{5-fluoro-2-[1-(pyridin-2-ylsulfonyl)propan-2-yl]phenyl}acrylate (48) 
Following the typical procedure, the reaction of 34 (42 mg, 
0.15 mmol, 1.0 equiv) with methyl acrylate (20 μL, 0.225 
mmol, 1.5 equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 
equiv) and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 
0.30 mmol, 2.0 equiv) afforded, after flash chromatography (cyclohexane-EtOAc 4:1), 
product 48 as a colorless oil. Yield: 37 mg (68%). 1H NMR (300 MHz, CDCl3) δ 8.65 
(d, J = 4.5 Hz, 1H), 7.95 (d, J = 15.7 Hz, 1H), 7.87 – 7.76 (m, 2H), 7.52 – 7.39 (m, 1H), 
7.14 – 7.00 (m, 2H), 6.87 (td, J = 8.3, 2.7 Hz, 1H), 6.22 (d, J = 15.7 Hz, 1H), 3.89 (dd, J 
= 14.0, 7.0 Hz, 1H), 3.82 (s, 3H), 3.84 – 3.72 (m, 1H), 3.58 (dd, J = 14.0, 6.2 Hz, 1H), 
1.38 (d, J = 6.8 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 166.5, 161.2 (d, JC-F = 246.6 
Hz), 157.3, 150.1, 140.6 (d, JC-F = 2.2 Hz), 138.2 (d, JC-F = 3.2 Hz), 138.0, 134.9 (d, JC-F 
= 7.5 Hz), 128.5 (d, JC-F = 8.2 Hz), 127.1, 122.0, 121.8, 116.9 (d, JC-F = 21.5 Hz), 113.4 
(d, JC-F = 22.1 Hz), 58.1, 51.8, 29.8, 22.4. ESI+: calcd for C18H19FNO4S (M+H)+: 
364.1029. Found: 364.1013. 
Butyl (E)-3-{2-[1-(pyridin-2-ylsulfonyl)propan-2-yl]-5-(trifluoromethyl)phenyl}-
acrylate (49) Following the typical procedure, the reaction 
of 35 (49 mg, 0.15 mmol, 1.0 equiv) with butyl acrylate (33 
μL, 0.225 mmol, 1.5 equiv), palladium acetate (3.4 mg, 
0.015 mmol, 0.1 equiv) and 1-fluoro-2,4,6-
trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) afforded, after flash 
chromatography (cyclohexane-EtOAc 8:1), product 49 as a yellow oil. Yield: 35 mg 
(52%). 1H NMR (300 MHz, CDCl3) δ 8.63 (d, J = 4.8 Hz, 1H), 8.00 (d, J = 15.7 Hz, 
1H), 7.84 – 7.68 (m, 2H), 7.59 (s, 1H), 7.48 – 7.32 (m, 2H), 7.23 (d, J = 8.3 Hz, 1H), 
6.30 (d, J = 15.7 Hz, 1H), 4.24 (t, J = 6.7 Hz, 2H), 3.97 (dd, J = 14.1, 7.6 Hz, 1H), 3.92 
– 3.82 (m, 1H), 3.61 (dd, J = 14.0, 5.6 Hz, 1H), 1.78 – 1.66 (m, 2H), 1.52 – 1.37 (m, 
2H), 1.41 (d, J = 6.8 Hz, 3H), 0.98 (t, J = 7.3 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 
166.0, 157.2, 150.1, 145.9, 140.2, 138.0, 134.0, 129.4 (q, JC-F = 32.8 Hz), 127.5, 127.2, 
126.1 (q, JC-F = 3.6 Hz), 124.1 (q, JC-F = 3.6 Hz), 123.6 (q, JC-F = 272.3 Hz), 123.3, 
121.8, 64.8, 57.7, 30.7, 30.5, 22.2, 19.2, 13.7. ESI+: calcd for C22H25F3NO4S (M+H)+: 










Following the typical procedure, 
the reaction of 36 (44 mg, 0.15 
mmol, 1.0 equiv) with butyl 
acrylate (26 μL, 0.18 mmol, 1.2 equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 
equiv) and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) 
afforded, after  flash chromatography (cyclohexane-EtOAc 5:1), product 50 (49%), 
followed by 50’ (18%). 
 Data for 50: Colorless oil. 1H NMR (300 MHz, CDCl3) δ 8.68 (d, J = 4.6 Hz, 1H), 
7.94 (d, J = 15.7 Hz, 1H), 7.84 – 7.69 (m, 2H), 7.47 – 7.39 (m, 1H), 7.30 (d, J = 8.3 Hz, 
1H), 7.05 (d, J = 8.5 Hz, 1H), 7.02 (s, 1H), 6.23 (d, J = 15.7 Hz, 1H), 4.21 (t, J = 6.7 
Hz, 2H), 3.93 (dd, J = 14.2, 7.4 Hz, 1H), 3.80 (dd, J = 13.5, 6.8 Hz, 1H), 3.55 (dd, J = 
14.3, 6.0 Hz, 1H), 1.70 (p, J = 6.8 Hz, 2H), 1.52 – 1.40 (m, 2H), 1.37 (d, J = 6.8 Hz, 
3H), 0.97 (t, J = 7.3 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 166.3, 157.2, 150.1, 143.9, 
140.3, 137.8, 135.8, 131.6, 128.5, 127.3, 127.2, 127.0, 121.9, 121.7, 64.6, 57.6, 30.7, 
30.3, 22.2, 19.1, 13.7. ESI+: calcd for C21H25NO4ClS (M+H)+: 422.1187. Found: 
422.1179. 
Data for 50’: Colorless oil. 1H NMR (300 MHz, CDCl3) δ 8.64 (d, J = 4.8 Hz, 1H), 
7.92 – 7.77 (m, 2H), 7.64 (d, J = 16.3 Hz, 1H), 7.49 – 7.41 (m, 1H), 7.17 (dd, J = 6.9, 
1.6 Hz, 1H), 7.11 – 7.01 (m, 2H), 6.04 (d, J = 16.3 Hz, 1H), 4.23 (t, J = 6.7 Hz, 2H), 
3.87 (dd, J = 14.2, 7.0 Hz, 1H), 3.77 – 3.63 (m, 1H), 3.56 (dd, J = 14.2, 6.3 Hz, 1H), 
1.79 – 1.65 (m, 2H), 1.53 – 1.37 (m, 2H), 1.37 (d, J = 6.9 Hz, 3H), 0.98 (t, J = 7.4 Hz, 
3H).13C NMR (75 MHz, CDCl3) δ 165.7, 157.2, 150.1, 143.6, 140.0, 137.9, 133.3, 
133.0, 129.3, 127.9, 127.1, 126.5, 124.9, 121.9, 64.7, 58.1, 31.1, 30.7, 22.6, 19.1, 13.7. 
calcd for C21H25NO4ClS (M+H)+: 422.1187. Found: 422.1186. 
 
(E)-butyl 3-{2-[1-(pyridin-2-ylsulfonyl)propan-2-yl]-4-(trifluoromethyl)phenyl}-
acrylate (51) Following the typical procedure, the 
reaction of 37 (49 mg, 0.15 mmol, 1.0 equiv) with butyl 
acrylate (33 μL, 0.225 mmol, 1.5 equiv), palladium 
acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-fluoro-
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2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) afforded, after flash 
chromatography (cyclohexane-EtOAc 8:1), product 51 as a pale yellow oil. Yield: 14 
mg (21%). 1H NMR (300 MHz, CDCl3) δ 8.63 (d, J = 4.6 Hz, 1H), 8.03 (d, J = 15.7 
Hz, 1H), 7.82 – 7.69 (m, 2H), 7.46 (d, J = 8.1 Hz, 1H), 7.44 – 7.38 (m, 1H), 7.36 – 7.28 
(m, 2H), 6.29 (d, J = 15.7 Hz, 1H), 4.24 (t, J = 6.7 Hz, 2H), 4.00 (dd, J = 14.2, 7.6 Hz, 
1H), 3.94 – 3.79 (m, 1H), 3.60 (dd, J = 14.2, 5.8 Hz, 1H), 1.78 – 1.66 (m, 2H), 1.53 – 
1.42 (m, 2H), 1.41 (d, J = 6.8 Hz, 3H), 0.98 (t, J = 7.3 Hz, 3H). 13C NMR (75 MHz, 
CDCl3) δ 166.0, 157.2, 150.2, 142.9, 140.2, 137.9, 136.9, 131.5 (q, J = 32.5 Hz) 127.8, 
127.2, 123.8 (q, J = 3.8 Hz), 123.8, 123.6 (q, J = 272.5 Hz), 123.6 (q, J = 3.8 Hz), 
121.7, 64.8, 57.6, 30.7, 30.5, 22.3, 19.2, 13.7. 
Methyl (E)-3-{3-bromo-2-[1-(pyridin-2-ylsulfonyl)propan-2-yl]phenyl}acrylate (52) 
Following the typical procedure, the reaction of 38 (51 mg, 0.15 
mmol, 1.0 equiv) with methyl acrylate (41 μL, 0.45 mmol, 3.0 
equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-
fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 
equiv) afforded, after flash chromatography (cyclohexane-EtOAc 5:1), product 52 as a 
white solid (mixture 1:1 of two diferent rotamers). Yield: 36 mg (57%); mp: 109-112 
ºC. 1H NMR (500 MHz, CDCl3) δ 8.59 (dd, J = 18.9, 3.8 Hz, 2H), 8.06 – 7.73 (m, 6H), 
7.48 – 7.34 (m, 4H), 7.25 (d, J = 6.9 Hz, 1H), 7.21 (d, J = 6.9 Hz, 1H), 6.97 (t, J = 7.8 
Hz, 2H), 6.16 (d, J = 15.6 Hz, 1H), 6.04 (d, J = 15.6 Hz, 1H), 4.43 (dd, J = 13.9, 5.6 Hz, 
1H), 4.26 (dd, J = 13.5, 6.8 Hz, 1H), 3.98 (dd, J = 14.6, 5.7 Hz, 1H), 3.87 – 3.76 (m, 
8H), 3.67 (dd, J = 14.6, 7.1 Hz, 1H), 1.51 (d, J = 6.8 Hz, 3H), 1.46 (d, J = 7.3 Hz, 3H). 
13C NMR (126 MHz, CDCl3) δ 166.3, 166.1, 156.7, 156.6, 150.1, 142.8, 142.0, 140.7, 
139.4, 137.9, 137.8, 137.4, 135.9, 135.6, 134.3, 128.3, 127.9, 127.2, 127.2, 127.1, 
125.9, 122.9, 122.8, 122.3, 121.9, 121.7, 57.0, 55.5, 51.9, 51.7, 33.8, 31.4, 19.9, 18.5. 
ESI+: calcd for C18H19NO4BrS (M+H)+: 424.0212 Found: 424.0218. 
 
Butyl (E)-3-{2-[1-(pyridin-2-ylsulfonyl)octan-2-yl]phenyl}acrylate (53) Following 
the typical procedure, the reaction of 40 (50 mg, 0.15 mmol, 1.0 
equiv) with butyl acrylate (33 μL, 0.225 mmol, 1.5 equiv), 
palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-
fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 
2.0 equiv) afforded, after flash chromatography (cyclohexane-EtOAc 5:1), product 53 
as a colorless oil. Yield: 37 mg (55%). 1H NMR (300 MHz, CDCl3) δ 8.59 (d, J = 4.3 
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Hz, 1H), 8.00 (d, J = 15.7 Hz, 1H), 7.81 – 7.65 (m, 2H), 7.42 – 7.31 (m, 2H), 7.17 – 
6.99 (m, 3H), 6.20 (d, J = 15.7 Hz, 1H), 4.22 (t, J = 6.7 Hz, 2H), 3.96 (dd, J = 16.0, 9.8 
Hz, 1H), 3.67 – 3.57 (m, 2H), 1.92 – 1.77 (m, 1H), 1.77–1.55 (m, 4H), 1.55 – 1.37 (m, 
2H), 1.34 – 1.05 (m, 8H), 0.98 (t, J = 7.3 Hz, 3H), 0.81 (t, J = 6.8 Hz, 3H). 13C NMR 
(75 MHz, CDCl3) δ 166.5, 157.2, 150.0, 142.0, 140.9, 137.8, 134.0, 129.8, 126.9, 
126.8, 121.9, 121.2, 64.5, 57.4, 36.8, 31.5, 30.7, 28.9, 26.6, 22.5, 19.2, 13.9, 13.7. ESI+: 
calcd for C26H36NO4S (M+H)+: 458.2359 Found: 458.2339. 
 
Butyl (E)-3-{2-[4-methyl-1-(pyridin-2-ylsulfonyl)pentan-2-yl]phenyl}acrylate (54) 
Following the typical procedure, the reaction of 41 (46 mg, 0.15 
mmol, 1.0 equiv) with butyl acrylate (33 μL, 0.225 mmol, 1.5 
equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-
fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 
equiv) afforded, after flash chromatography (cyclohexane-EtOAc 8:1), product 54 as a 
colorless oil. Yield: 28 mg (43%). 1H NMR (300 MHz, CDCl3) δ 8.60 (s, 1H), 8.03 (d, 
J = 15.7 Hz, 1H), 7.91 – 7.62 (m, 2H), 7.49 – 7.28 (m, 2H), 7.21 – 6.94 (m, 4H), 6.20 
(d, J = 15.7 Hz, 1H), 4.34 – 4.13 (m, 2H), 3.95 (dd, J = 14.2, 8.3 Hz, 1H), 3.80 – 3.64 
(m, 1H), 3.58 (dd, J = 14.3, 4.8 Hz, 1H), 1.77 – 1.55 (m, 4H), 1.53 – 1.37 (m, 2H), 1.34 
– 1.17 (m, 2H), 0.97 (t, J = 7.4 Hz, 3H), 0.81 (d, J = 6.5 Hz, 3H), 0.78 (d, J = 6.6 Hz, 
3H). 13C NMR (75 MHz, CDCl3) δ 166.5, 157.2, 150.0, 141.9, 141.0, 137.8, 133.8, 
129.8, 128.3, 127.8, 126.9, 126.6, 122.0, 121.2, 64.4, 57.5, 46.0, 30.7, 25.2, 23.0, 22.0, 
19.2, 13.7. ESI+: calcd for C24H32NO4S (M+H)+: 430.2048. Found: 430.2046. 
Methyl (E)-3-{2-[1-phenyl-2-(pyridin-2-ylsulfonyl)ethyl]phenyl}acrylate (55) 
Following the typical procedure, the reaction of 39 (49 mg, 0.15 
mmol, 1.0 equiv) with methyl acrylate (14 μL, 0.15 mmol, 1.0 
equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-
fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 
equiv) afforded, after flash chromatography (cyclohexane-EtOAc 2:1), product 55 as a 
pale yellow solid. Yield: 46 mg (75%); mp: 137-140 ºC. 1H NMR (300 MHz, CDCl3) δ 
8.56 (dt, J = 4.7, 1.3 Hz, 1H), 8.12 (d, J = 15.7 Hz, 1H), 7.77 – 7.55 (m, 2H), 7.45 – 
7.28 (m, 2H), 7.24 – 7.16 (m, 2H), 7.16 – 7.04 (m, 6H), 6.19 (d, J = 15.7 Hz, 1H), 4.26 
(d, J = 6.9, 1.4 Hz, 2H), 3.81 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 166.8, 157.1, 
149.9, 142.0, 140.3, 139.7, 137.6, 133.6, 129.8, 128.6, 127.8, 127.7, 127.4, 127.3, 
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127.0, 126.8, 122.1, 121.1, 56.6, 51.7, 41.5. ESI+: calcd for C23H22NO4S (M+H)+: 
408,1264. Found: 408.1264. 
(E)-2-((2-Phenyl-2-{2-[2-(phenylsulfonyl)vinyl)phenyl)ethyl]sulfonyl}pyridine (56) 
Following the typical procedure, the reaction of 39 (49 mg, 0.15 
mmol, 1.0 equiv) with vinyl sulfone (26 mg, 0.15 mmol, 1.0 
equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-
fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 
equiv) afforded, after flash chromatography (cyclohexane-EtOAc 2:1), product 56 as a 
pale yellow solid. Yield: 63 mg (86%); mp: 138-140 ºC. 1H NMR (300 MHz, CDCl3) δ 
8.58 (d, J = 3.6 Hz, 1H), 8.13 (d, J = 15.2 Hz, 1H), 7.94 – 7.89 (m, 2H), 7.73 – 7.69(m, 
2H), 7.67 – 7.49 (m, 3H), 7.38 (dd, J = 8.9, 4.4 Hz, 1H), 7.34 – 7.22 (m, 3H), 7.20 – 
7.05 (m, 6H), 6.65 (d, J = 15.1 Hz, 1H), 5.04 (t, J = 7.2 Hz, 1H), 4.54 – 4.08 (m, 2H). 
13C NMR (75 MHz, CDCl3) δ 157.1, 150.0, 140.4, 140.4, 140.3, 139.8, 137.8, 133.4, 
131.6, 130.7, 130.3, 129.3, 128.8, 127.9, 127.8, 127.8(2C), 127.5, 127.1, 127.0, 122.1, 
56.5, 41.7. ESI+: calcd for C27H24NO4S2 (M+H)+: 490,1141. Found: 490,1152.  
Dimethyl (E)-{2-[1-phenyl-2-(pyridin-2-ylsulfonyl)ethyl]styryl}phosphonate (57) 
Following the typical procedure, the reaction of 39 (49 mg, 
0.15 mmol, 1.0 equiv) with dimethyl vinylphosphonate (18 μL, 
0.15 mmol, 1.0 equiv), palladium acetate (3.4 mg, 0.015 mmol, 
0.1 equiv) and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 
mg, 0.30 mmol, 2.0 equiv) afforded, after flash chromatography (CH2Cl2:EtOAc 2:1), 
product 57 as a pale yellow oil. Yield: 44 mg (64%). 1H NMR (300 MHz, CDCl3) δ 
8.48 (d, J = 4.5 Hz, 1H), 7.81 (dd, J = 22.3, 17.3 Hz, 1H), 7.71 – 7.61(m, 2H), 7.32 – 
7.22 (m, 2H), 7.14 – 6.96 (m, 8H), 5.93 (dd, J = 19.0, 17.4 Hz, 1H), 4.96 (t, J = 7.3 Hz, 
1H), 4.16 (d, J = 7.3 Hz, 2H), 3.68 (d, J = 10.6 Hz, 6H), 3.66 (d, J = 10.6 Hz, 6H).13C 
NMR (75 MHz, CDCl3) δ 157.0, 150.0, 146.3 (d, JC-P = 6.7 Hz), 140.3, 139.2, 137.6, 
134.2 (d, JC-P = 22.7 Hz), 129.8, 128.6, 127.7, 127.6, 127.3, 127.2 (d, JC-P = 1.3 Hz), 
126.9, 126.8, 121.9, 116.5 (d, JC-P = 189.8 Hz), 56.5, 52.5, 52.4, 41.3. ESI+: calcd for 







amine (58) Following the typical procedure, the reaction of 39 
(49 mg, 0.15 mmol, 1.0 equiv) with N,N-dimethylacrylamide (19 
μL, 0.18 mmol, 1.2 equiv), palladium acetate (3.4 mg, 0.015 
mmol, 0.1 equiv) and 1-fluoro-2,4,6-trimethylpyridinium triflate 
(87 mg, 0.30 mmol, 2.0 equiv) afforded, after flash chromatography (CH2Cl2:EtOAc 
1:1), product 58 as a colorless oil. Yield: 36 mg (57%). 1H NMR (300 MHz, CDCl3) δ 
8.56 (d, J = 4.4 Hz, 1H), 7.98 (d, J = 15.2 Hz, 1H), 7.75 – 7.55 (m, 2H), 7.38 – 7.31  (m, 
2H), 7.28 – 7.01 (m, 8H), 6.60 (d, J = 15.2 Hz, 1H), 5.01 (t, J = 7.3 Hz, 1H), 4.30 (dd, J 
= 14.7, 7.0 Hz, 1H), 4.21 (dd, J = 14.7, 7.5 Hz, 1H), 3.09 (s, 3H), 3.06 (s, 3H).  13C 
NMR (75 MHz, CDCl3) δ 166.2, 157.1, 149.9, 140.5, 139.6, 139.5, 137.7, 135.2, 
129.1, 128.6, 127.9 (2C), 127.7, 127.4, 127.2, 126.8, 122.3, 121.5, 56.8, 41.6, 37.4, 
35.8. ESI+: calcd for C24H25N2O3S (M+H)+: 421,1586. Found: 421.1586. 
Diethyl 2-{2-[1-phenyl-2-(pyridin-2-ylsulfonyl)ethyl]phenyl}maleate (59) Following 
the typical procedure, the reaction of 39 (49 mg, 0.15 mmol, 1.0 
equiv) with diethyl fumarate (25 μL, 0.15 mmol, 1.0 equiv), 
palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-fluoro-
2,4,6-trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) 
afforded, after flash chromatography (cyclohexane-EtOAc 3:1), product 59 as a white 
solid. Yield: 62 mg (83%); mp: 139-141 ºC.  1H NMR (300 MHz, CDCl3) δ 8.62 (dd, J 
= 4.5, 1.0 Hz, 1H), 7.78 – 7.57 (m, 2H), 7.40 – 7.32 (m, 1H), 7.28 – 7.14 (m, 4H), 7.14 
– 7.02 (m, 5H), 5.85 (s, 1H), 5.05 (t, J = 7.3 Hz, 1H), 4.35 – 4.21 (m, 3H), 4.20 – 4.06 
(m, 3H), 1.33 (t, J = 7.1 Hz, 3H), 1.22 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CDCl3) 
δ 166.7, 164.6, 157.3, 149.9, 145.5, 140.6, 138.2, 137.7, 135.2, 129.6, 128.9, 128.4, 
128.1, 127.6, 127.0, 126.9, 126.1, 122.4, 61.8, 61.0, 57.2, 41.9, 14.1, 13.78. ESI+: calcd 





phenyl)ethyl]phenyl}acrylate (61) and methyl (E)-3-(2-
(1-(4-methoxyphenyl)-2-(pyridin-2-ylsulfonyl)ethyl)-5-
(trifluoromethyl)phenyl)acrylate (62) Following the 
typical procedure,  the reaction of 60 (63 mg, 0.15 mmol, 
1.0 equiv) with methyl acrylate (16 μL, 0.18 mmol, 1.2 
equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) 
and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.3 
mmol, 2.0 equiv) afforded, after flash chromatography 
(cyclohexane-EtOAc 7:1), products 61 and 62 as a 88:12 
mixture as a pale yellow oil. Yield: 54 mg (71%). 
Data for the major product 61: 1H NMR (300 MHz, CDCl3) δ 8.55 (d, J = 4.3 Hz, 
1H), 8.03 (d, J = 15.7 Hz, 1H), 7.72 – 7.63 (m, 2H),7.39 – 7.32 (m, 3H), 7.23 (d, J = 8.1 
Hz, 2H), 7.14 (d, J = 8.6 Hz, 1H), 6.90 (d, J = 2.5 Hz, 1H), 6.78 (dd, J = 8.6, 2.5 Hz, 
1H), 6.19 (d, J = 15.6 Hz, 1H), 5.03 (t, J = 7.3 Hz, 1H), 4.36 (dd, J = 14.7, 7.8 Hz, 1H), 
4.14 (dd, J = 14.6, 6.9 Hz, 1H), 3.82 (s, 3H), 3.76 (s, 3H). 13C NMR (76 MHz, CDCl3) 
δ 166.5, 158.6, 156.9, 149.9, 144.6, 141.4, 137.7, 134.7, 131.2, 129.0 (q, JC-F = 32.6 Hz) 
128.6, 128.2, 126.9, 125.4 (q JC-F = 3.7 Hz) 123.6 (q JC-F = 270.1 Hz) 121.9, 121.4, 
115.8, 112.4, 56.2, 55.2, 51.7, 40.8. ESI+: calcd for C25H23NO5F3S (M+H)+: 506.1243. 
Found: 506.1256. 
2-{[2,6-bis((E)-2-(Phenylsulfonyl)vinyl)benzyl]sulfonyl}pyridine (85) Following the 
typical procedure, the reaction of 1a (35 mg, 0.15 mmol) with 
phenyl vinyl sulfone (50 mg, 0.3 mmol, 2.0 equiv), palladium 
acetate (3.4 mg, 0.015 mmol, 0.1 equiv) and 1-fluoro-2,4,6-
trimethylpyridinium triflate (87 mg, 0.30 mmol, 2.0 equiv) 
afforded, after flash chromatography (n-hexane-EtOAc, 3:1), product 85 as a white 
solid. Yield: 73 mg (86%); mp: 107-112 ºC. 1H NMR (300 MHz, CDCl3) δ 8.93 – 8.87 
(m, 1H), 8.16 (d, J = 15.1 Hz, 2H), 8.08 (dd, J = 7.8, 1.0 Hz, 1H), 8.04 – 7.94 (m, 5H), 
7.68 – 7.48 (m, 9H), 7.39 (t, J = 7.8 Hz, 1H), 6.83 (dd, J = 15.1, 0.9 Hz, 2H), 5.02 (s, 
2H). 13C NMR (75 MHz, CDCl3) δ 157.0, 150.8, 140.0, 139.5(2C), 138.4, 135.7, 
133.5, 131.61, 129.8, 129.3, 128.0, 128.0, 126.4, 122.3, 51.2. ESI+: calcd for 
C28H24NO6S3 (M+H)+: 566.0760. Found: 566.0785. 
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Tetraethyl 2,2'-{2-[(pyridin-2-ylsulfonyl)methyl]-1,3-phenylene}dimaleate (86) 
Following the typical procedure, the reaction of 1a (35 mg, 
0.15 mmol) with diethyl fumarate (61 μL, 0.38 mmol, 2.5 
equiv), palladium acetate (3.4 mg, 0.015 mmol, 0.1 equiv) 
and 1-fluoro-2,4,6-trimethylpyridinium triflate (87 mg, 0.30 
mmol, 2.0 equiv) afforded, after flash chromatography (n-
hexane-EtOAc 3:1), product 86 as a white solid. Yield: 71 mg (81%); mp: 89-91 ºC. 1H 
NMR (300 MHz, CDCl3) δ 8.68 (ddd, J = 4.7, 1.6, 0.9 Hz, 1H), 7.99 (dt, J = 7.9, 1.0 
Hz, 1H), 7.89 (td, J = 7.7, 1.7 Hz, 1H), 7.50 (ddd, J = 7.6, 4.7, 1.2 Hz, 1H), 7.44 – 7.34 
(m, 3H), 6.24 (s, 2H), 5.25 (s, 2H), 4.22 (q, J = 7.1 Hz, 4H), 4.21 (q, J = 7.1 Hz, 4H) 
1.30 (t, J = 7.1 Hz, 6H), 1.24 (t, J = 7.1 Hz, 6H).  13C NMR (75 MHz, CDCl3) δ 166.8, 
164.4, 158.5, 150.0, 144.9, 138.4, 137.9, 130.4, 128.9, 127.3, 127.2, 124.8, 121.8, 61.8, 
61.0, 54.0, 14.0, 13.7. ESI+: calcd for C28H32NO10S (M+H)+: 574.1741. Found: 
574.1757. 
1.5. General procedure for the indane synthesis 
 
Typical procedure: synthesis of methyl 2-[3-methyl-2-(pyridin-2-ylsulfonyl)-2,3-
dihydro-1H-inden-1-yl]acetate (64) To a solution of 42 (52 mg, 
0.15 mmol) in dry THF (1.5 mL), cooled to 0 ºC under nitrogen 
atmosphere, was added a 0.5 M solution of potassium 
bis(trimethylsilyl)amide in toluene (300 μL, 0.15 mmol). The 
resulting mixture was stirred at 0 ºC until completion (typically 15-20 min by TLC 
monitoring) before a saturated solution of NH4Cl was added. The aqueous phase was 
extracted with EtOAc (3 x 5 mL), and the combined organic phase was washed 
sequentially  with water (5 mL) and brine (5 mL), then dried (MgSO4) and concentrated 
to dryness. The residue was purified by flash chromatography (cyclohexane-EtOAc 3:1) 
to give 64 as a white solid. Yield: 44 mg (85%); mp: 130 ºC (decomp). H NMR (500 
MHz, CDCl3) δ 8.78 (d, J = 4.1 Hz, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.99 (td, J = 7.8, 1.7 
Hz, 1H), 7.57 (ddd, J = 7.7, 4.7, 1.0 Hz, 1H), 7.23 – 7.15 (m, 2H), 7.11 (t, J = 7.0 Hz, 
2H), 4.20 (dd, J = 12.2, 6.2 Hz, 1H), 4.08 (t, J = 6.7 Hz, 1H), 3.82 – 3.74 (m, 1H), 3.62 
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(s, 3H), 2.89 (dd, J = 16.2, 5.1 Hz, 1H), 2.75 (dd, J = 16.2, 6.6 Hz, 1H), 1.28 (d, J = 7.0 
Hz, 3H).13C NMR (75 MHz, CDCl3) δ 171.5, 156.7, 150.4, 144.4, 141.3, 138.2, 127.8, 
127.5, 127.5, 123.6, 123.5, 123.4, 71.7, 51.6, 41.6, 40.3, 39.3, 21.1. ESI+: calcd for 
C18H20NO4S (M+H)+: 346,1107. Found: 346,1119. 
2-{[1-Methyl-3-((phenylsulfonyl)methyl)-2,3-dihydro-1H-inden-2-yl]sulfonyl}-
pyridine (63) Following the typical procedure, the reaction of the 
olefin 10 (64 mg, 0.15 mmol) with 0.5 M KHDMS (300 μL, 0.15 
mmol) afforded, after chromatography (cyclohexane-EtOAc 1:1), 
product 63 as a colorless oil. Yield: 53 mg (82%). 1H NMR (300 
MHz, CDCl3) δ 8.74 (d, J = 4.5 Hz, 1H), 8.13 (d, J = 7.8 Hz, 1H), 7.98 (td, J = 7.7, 1.5 
Hz, 1H), 7.90 – 7.82 (m, 2H), 7.67 – 7.48 (m, 4H), 7.36 (d, J = 7.4 Hz, 1H), 7.24 – 7.07 
(m, 3H), 4.34 (dd, J = 11.2, 6.0 Hz, 1H), 4.21 (t, J = 6.4 Hz, 1H), 3.88 – 3.77 (m, 1H), 
3.74 (dd, J = 14.7, 4.6 Hz, 1H), 3.55 (dd, J = 14.7, 6.3 Hz, 1H), 1.32 (d, J = 7.0 Hz, 
3H). 13C NMR (75 MHz, CDCl3) δ 156.3, 150.4, 144.4, 139.6, 139.5, 138.3, 133.8, 
129.2, 128.2, 128.1, 127.8, 127.6, 124.6, 123.8, 123.5, 71.3, 60.9, 40.2(2C), 21.0. ESI+: 
calcd for C22H22NO4S (M+H)+: 428.0990. Found: 428.0997. 
Dimethyl {[3-methyl-2-(pyridin-2-ylsulfonyl)-2,3-dihydro-1H-inden-1-yl]methyl}-
phosphonate (65) Following the typical procedure, the 
reaction of olefin 43 (59 mg, 0.15 mmol) with 0.5 M 
KHDMS (300 μL, 0.15 mmol) afforded, after 
chromatography (dichloromethane-EtOAc 2:1), product 65 as 
a colorless oil. Yield: 41 mg (69%). 1H NMR (300 MHz, 
CDCl3) δ 8.75 (d, J = 4.1 Hz, 1H), 8.14 (d, J = 7.8 Hz, 1H), 7.96 (td, J = 7.7, 1.2 Hz, 
1H), 7.54 (dd, J = 7.0, 4.9 Hz, 1H), 7.44 – 7.32 (m, 1H), 7.23 – 7.16 (m, 2H), 7.12 – 
7.03 (m, 1H), 4.29 – 4.09 (m, 2H), 3.81 – 3.68 (m, 1H), 3.63 (d, J = 10.9 Hz, 3H), 3.51 
(d, J = 10.9 Hz, 3H), 2.49 – 2.19   (m, 2H), 1.26 (d, J = 7.0 Hz, 3H). 13C NMR (75 
MHz, CDCl3) δ 156.5, 150.3, 144.3, 141.3 (d, JC-P = 5.7 Hz), 138.1, 127.8, 127.5, 
127.4, 124.3, 123.6, 123.4, 72.1 (d, JC-P = 7.7 Hz), 52.2  (d, JC-P = 7.6 Hz), 52.1  (d, JC-P 
= 7.6 Hz), 40.4, 39.7 (d, JC-P = 4.3 Hz), 30.6 (d, JC-P = 140.3 Hz). 21.0. ESI+: calcd for 





dihydro-1H-indene-1-carboxylate  [(+)‐(66)] Following the 
typical procedure, the reaction of olefin 44 (65 mg, 0.15 mmol) 
with 0.5 M KHDMS (330 μL, 0.165 mmol) afforded, after 
chromatography (cyclohexane-EtOAc 3:1), product [(+)-(66)] as a 
white solid. Yield: 55 mg (85%); mp: 109-111 ºC. [α]D 20: + 62 (c = 0.49, CHCl3) 91% 
ee. HPLC: Daicel Chiralpak IB, hexane-isopropanol 85-15, flow rate 0.7 mL/min (λ = 
254 nm), tR: 20.4 min (1R,2R,3S)-66 and 45.2 min (1S,2S,3R)-66. 1H NMR (300 MHz, 
CDCl3) δ 8.74 (d, J = 4.2 Hz, 1H), 8.15 (d, J = 7.9 Hz, 1H), 7.98 (td, J = 7.8, 1.5 Hz, 
1H), 7.54 (ddd, J = 6.9, 4.8, 0.6 Hz, 1H), 7.33 – 7.24 (m, 1H), 7.21 (t, J = 6.8 Hz, 2H), 
7.16 – 7.10 (m, 1H), 5.32 (d, J = 9.9 Hz, 1H), 4.36 – 4.23 (m, 1H), 4.23 – 4.01 (m, 2H), 
3.92 (q, J = 7.1 Hz, 2H), 3.64 (d, J = 16.9 Hz, 1H), 3.31 (d, J = 16.9 Hz, 1H), 1.36 (d, J 
= 6.8 Hz, 3H), 1.21 (t, J = 7.1 Hz, 3H), 1.03 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, 
CDCl3) δ 171.5, 170.5, 159.6, 150.0, 145.6, 139.9, 138.1, 128.5, 127.3, 127.1, 123.5, 
122.2, 121.6, 72.9, 61.8, 60.1, 57.8, 40.3, 37.2, 18.5, 13.9, 13.5. ESI+: calcd for 
C22H26NO6S (M+H)+: 432,1475. Found: 432.1477. 
 
Butyl 2-[3,6-dimethyl-2-(pyridin-2-ylsulfonyl)-2,3-dihydro-1H-inden-1-yl]acetate 
(67) Following the typical procedure, the reaction of olefin 46 
(60 mg, 0.15 mmol) with 0.5 M KHDMS (300 μL, 0.15 mmol) 
afforded, after chromatography (cyclohexane-EtOAc 3:1), 
product 67 as a colorless oil. Yield: 46 mg (77%). 1H NMR 
(300 MHz, CDCl3) δ 8.78 (d, J = 4.3 Hz, 1H), 8.17 (d, J = 7.8 Hz, 1H), 7.99 (td, J = 
7.7, 1.5 Hz, 1H), 7.57 (dd, J = 7.2, 5.1 Hz, 1H), 7.09 – 6.95 (m, 2H), 6.91 (s, 1H), 4.19 
– 3.95 (m, 4H), 3.74 (quint, J = 6.7 Hz, 1H), 2.86 (dd, J = 16.1, 4.8 Hz, 1H), 2.71 (dd, J 
= 16.1, 6.4 Hz, 1H), 2.29 (s, 3H), 1.58 – 1.46 (m, 2H), 1.35 – 1.19 (m, 2H), 1.26 (d, J = 
6.9 Hz, 3H), 0.89 (t, J = 7.3 Hz, 3H).13C NMR (75 MHz, CDCl3) δ 171.3, 156.8, 150.5, 
141.6, 141.5, 138.1, 137.2, 128.7, 127.5, 124.0, 123.6, 123.2, 72.0, 64.5, 41.5, 40.0, 







yl]acetate (68) Following the typical procedure, the reaction 
of olefin 48 (55 mg, 0.15 mmol) with 0.5 M KHDMS (300 
μL, 0.15 mmol) afforded, after chromatography (cyclohexane-
EtOAc 3:1), product 68 as a colorless oil. Yield: 43 mg (79%). 
1H NMR (300 MHz, CDCl3) δ 8.78 (d, J = 4.4 Hz, 1H), 8.16 (d, J = 7.8 Hz, 1H), 8.00 
(td, J = 7.7, 1.4 Hz, 1H), 7.58 (dd, J = 7.5, 4.7 Hz, 1H), 7.05 (dd, J = 8.2, 5.2 Hz, 1H), 
6.90 (td, J = 8.6, 2.1 Hz, 1H), 6.81 (d, J = 8.8 Hz, 1H), 4.26 – 4.05 (m, 2H), 3.85 – 3.67 
(m, 1H), 3.63 (s, 3H), 2.87 (dd, J = 16.4, 4.7 Hz, 1H), 2.73 (dd, J = 16.5, 6.5 Hz, 1H), 
1.26 (d, J = 6.9 Hz, 3H).  13C NMR (75 MHz, CDCl3) δ 171.3, 162.5 (d, JC-F = 244.8 
Hz), 156.6, 150.4, 143.5 (d, JC-F = 7.9 Hz), 140.0 (d, JC-F = 2.5 Hz), 138.2, 127.6, 124.7 
(d, JC-F = 8.9 Hz), 123.5, 115.0 (d, JC-F = 22.7 Hz),  110.5 (d, JC-F = 22.9 Hz), 71.9, 51.7, 
41.4 (d, JC-F = 2.3 Hz), 39.7, 39.1, 21.3. ESI+: calcd for C18H19FNO4S (M+H)+: 
364.1013. Found: 364.1000. 
Butyl 2-[5-chloro-3-methyl-2-(pyridin-2-ylsulfonyl)-2,3-dihydro-1H-inden-1-
yl]acetate (69) Following the typical procedure, the 
reaction of olefin 50 (63 mg, 0.15 mmol) with 0.5 M 
KHDMS (300 μL, 0.15 mmol) afforded, after 
chromatography (cyclohexane-EtOAc 3:1), product 69 as a 
yellow oil. Yield: 42 mg (67%). 1H NMR (300 MHz, CDCl3) δ 8.78 (d, J = 3.9 Hz, 
1H), 8.16 (d, J = 7.8 Hz, 1H), 8.00 (td, J = 7.8, 1.7 Hz, 1H), 7.58 (ddd, J = 7.7, 4.7, 1.1 
Hz, 1H), 7.16 (ddd, J = 8.2, 1.9, 0.7 Hz, 1H), 7.09 (s, 1H), 7.05 (d, J = 8.2 Hz, 1H), 4.18 
– 4.12 (m, 2H), 4.01 (t, J = 6.6 Hz, 2H), 3.82 – 3.72 (m, 1H), 2.91 – 2.83 (m, 1H), 2.75 
– 2.66 (m, 1H), 1.58 – 1.46 (m, 2H), 1.35 – 1.19 (m, 2H), 1.28 (d, J = 7.0 Hz, 3H), 0.89 
(t, J = 7.3 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 171.0, 156.7, 150.5, 146.6, 140.0, 
138.2, 133.7, 127.8, 127.6, 124.7, 123.9, 123.5, 71.6, 64.6, 41.2, 40.2, 39.2, 30.5, 21.0, 
19.0, 13.6. ESI+: calcd for C21H25NO4ClS (M+H)+: 422.1187. Found: 422.1182. 
Methyl 2-[4-bromo-3-methyl-2-(pyridin-2-ylsulfonyl)-2,3-dihydro-1H-inden-1-
yl]acetate (70) Following the typical procedure, the reaction of 
olefin 52 (64 mg, 0.15 mmol) with 0.5 M KHDMS (300 μL, 0.15 
mmol) afforded, after chromatography (cyclohexane-EtOAc 2:1), 
product 70 as a white solid. Yield: 34 mg (57%); mp: 103-105 ºC. 
1H NMR (300 MHz, CDCl3) 8.71 (d, J = 4.0 Hz, 1H), 8.11 (d, J = 7.8 Hz, 1H), 7.96 
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(td, J = 7.7, 1.1 Hz, 1H), 7.56 – 7.48 (m, 1H), 7.33 (d, J = 7.7 Hz, 1H), 7.11– 6.99 (m, 
2H), 4.21 (td, J = 6.9, 3.3 Hz, 1H), 4.06 – 4.03 (m, 1H), 3.95 – 3.81 (m, 1H), 3.65 (s, 
3H), 2.75 (d, J = 6.9 Hz, 2H), 1.47 (d, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 
170.99, 156.20, 150.26, 144.21, 138.07, 131.82, 129.31, 127.43, 123.49, 123.18, 
119.45, 70.79, 51.86, 42.50, 41.99, 41.13, 21.12. ESI+: calcd for C18H19BrNO4S 
(M+H)+: 424.0212. Found: 424.0212. 
Butyl 2-[3-isobutyl-2-(pyridin-2-ylsulfonyl)-2,3-dihydro-1H-inden-1-yl]acetate (71) 
Following the typical procedure, the reaction of olefin 54 (65 mg, 
0.15 mmol) with 0.5 M KHDMS (300 μL, 0.15 mmol) afforded, 
after chromatography (cyclohexane-EtOAc 3:1), product 71 as a 
colorless oil. Yield: 44 mg (68%). 1H NMR (300 MHz, CDCl3) 
δ 8.73 (d, J = 4.5 Hz, 1H), 8.13 (d, J = 7.8 Hz, 1H), 7.95 (td, J = 
7.7, 1.5 Hz, 1H), 7.53 (dd, J = 7.6, 4.7 Hz, 1H), 7.21 – 7.10 (m, 4H), 4.17 – 3.99 (m, 
4H), 3.89 – 3.78 (m, 1H), 2.65 (d, J = 6.7 Hz, 2H), 1.90 – 1.72 (m, 1H), 1.65 – 1.41 (m, 
4H), 1.40 – 1.20 (m, 2H), 1.06 – 0.67 (m, 9H).  13C NMR (75 MHz, CDCl3) δ 171.0, 
156.6, 150.3, 144.6, 142.1, 137.9, 127.8, 127.4, 127.3, 124.4, 124.1, 123.6, 69.7, 64.6, 
47.6, 43.2, 42.4, 41.5, 30.5, 25.7, 22.7, 22.3, 19.1, 13.7. ESI+: calcd for C24H32NO4S 
(M+H)+: 430.2046. Found: 430.2049. 
 
Methyl 2-[3-phenyl-2-(pyridin-2-ylsulfonyl)-2,3-dihydro-1H-inden-1-yl]acetate (72) 
Following the typical procedure, the reaction of olefin 55 (61 mg, 
0.15 mmol) with 0.5 M KHDMS (300 μL, 0.15 mmol) afforded, 
after chromatography (cyclohexane-EtOAc 2:1), product 72 as a 
pale yellow solid. Yield: 60 mg (83%); mp: 102-105 ºC. 1H NMR 
(300 MHz, CDCl3) δ 8.41 – 8.31 (m, 1H), 8.06 (dd, J = 7.8, 0.9 Hz, 1H), 7.82 (td, J = 
7.8, 1.7 Hz, 1H), 7.33 (ddd, J = 7.7, 4.7, 1.1 Hz, 1H), 7.25 – 7.18 (m, 2H), 7.18 – 7.11 
(m, 1H), 7.12 – 7.05 (m, 3H), 6.94 – 6.87 (m, 2H), 6.74 (d, J = 7.5 Hz, 1H), 4.85 – 4.66 
(m, 2H), 4.46 – 4.30 (m, 1H), 3.67 (s, 3H), 3.14 (dd, J = 16.5, 4.9 Hz, 1H), 3.03 (dd, J = 
16.5, 6.4 Hz, 1H). 13C NMR (75 MHz, CDCl3) δ 171.7, 156.4, 150.1, 143.4, 141.9, 
141.7, 137.6, 128.3, 128.3, 128.0, 127.8, 127.2, 126.2, 125.1, 123.2, 123.1, 71.6, 52.0, 





pyridine (73). Following the typical procedure, the reaction of 
olefin 56 (74 mg, 0.15 mmol) with 0.5 M KHDMS (300 μL, 0.15 
mmol) afforded, after chromatography (cyclohexane-EtOAc 2:1), 
product 73 as a white solid. Yield: 63 mg (86%); mp: 137-138 ºC. 
1H NMR (300 MHz, CDCl3) δ 8.41 (d, J = 4.3 Hz, 1H), 8.02 (d, J = 7.8 Hz, 1H), 7.92 
(d, J = 7.6 Hz, 2H), 7.83 (t, J = 7.7 Hz, 1H), 7.72 – 7.44 (m, 4H), 7.36 (dd, J = 7.4, 4.8 
Hz, 1H), 7.31 – 7.13 (m, 2H), 7.13 – 6.95 (m, 3H), 6.93 – 6.74 (m, 3H), 4.92 – 4.74 (m, 
1H), 4.67 (t, J = 6.8 Hz, 1H), 4.55 – 4.39 (m, 1H), 3.85 (dd, J = 14.6, 4.5 Hz, 1H), 3.69 
(dd, J = 14.6, 6.5 Hz, 1H). 13C NMR (75 MHz, CDCl3) δ 156.0, 150.1, 142.7, 141.3, 
140.4, 139.5, 137.7, 133.8, 129.3, 128.5, 128.4, 128.3, 128.2, 128.1, 127.4, 127.0, 
125.1, 124.8, 123.3, 71.6, 60.7, 51.4, 39.8. ESI+: calcd for C27H24NO4S2 (M+H)+: 
490,1141. Found: 490,1143. 
Dimethyl {[3-phenyl-2-(pyridin-2-ylsulfonyl)-2,3-dihydro-1H-inden-1-yl]methyl}-
phosphonate (74) Following the typical procedure, the reaction 
of olefin 57 (69 mg, 0.15 mmol) with 0.5 M KHDMS (300 μL, 
0.15 mmol) afforded, after chromatography (CH2Cl2-EtOAc 
2:1), product 74 as a colorless oil. Yield: 53 mg (77%). 1H 
NMR (300 MHz, CDCl3). δ 8.39 (d, J = 4.4 Hz, 1H), 8.02 (d, J = 7.8 Hz, 1H), 7.79 (t, J 
= 7.7 Hz, 1H), 7.51 (d, J = 7.7 Hz, 1H), 7.37 – 7.23 (m, 3H), 7.14 (t, J = 7.5 Hz, 1H), 
7.09-7.05 (m, 3H), 6.98 – 6.88 (m, 2H), 6.74 (d, J = 7.6 Hz, 1H), 4.87 (t, J = 7.3 Hz, 
1H), 4.74 (d, J = 7.3 Hz, 1H), 4.36 – 4.19  (m, 1H), 3.78 (dd, J = 13.4, 9.7 Hz, 1H), 3.68 
(d, J = 10.9 Hz, 3H), 3.59 (d, J = 10.9 Hz, 3H), 2.74 – 2.42 (m, 2H). 13C NMR (75 
MHz, CDCl3) δ 156.3, 150.1, 142.9, 141.7 (d, JC-P = 5.2 Hz), 141.6, 137.5, 128.3, 
128.2, 128.0, 127.8, 127.1, 126.7, 124.9, 124.3, 123.2, 72.2 (d, JC-P = 8.2 Hz), 52.4 (d, 
JC-P = 6.7 Hz), 52.3 (d, JC-P = 6.5 Hz), 39.3 (d, JC-P = 4.4 Hz), 30.8, 29.9 (d, JC-P = 139.8 
Hz). ESI+: calcd for C23H25NO5PS (M+H)+: 458,1186. Found: 458.1191. 
N,N-Dimethyl-1-[3-phenyl-2-(pyridin-2-ylsulfonyl)-2,3-dihydro-1H-inden-1-
yl]methanamine (75) Following the typical procedure, the 
reaction of olefin 58 (63 mg, 0.15 mmol) with 0.5 M KHDMS 
(300 μL, 0.15 mmol) afforded, after chromatography (CH2Cl2-
EtOAc 1:1), product 75 as a colorless oil. Yield: 39 mg (62%). 






– 7.76 (m, 1H), 7.37 – 7.28 (m, 1H), 7.20 (t, J = 7.4 Hz, 1H), 7.16 – 7.05 (m, 4H), 7.01 
– 6.88 (m, 2H), 6.73 (d, J = 7.5 Hz, 1H), 4.77 (d, J = 7.5 Hz, 1H), 4.66 (t, J = 7.5 Hz, 
1H), 4.46 (dd, J = 11.5, 7.4 Hz, 1H), 3.14 (dd, J = 16.2, 4.1 Hz, 1H), 2.99 (s, 3H), 2.95 
(s, 3H), 2.98 – 2.89 (m, 2H).13C NMR (75 MHz, CDCl3) δ 170.24, 156.42, 150.06, 
143.05, 142.18, 137.60, 128.38, 128.33, 127.80, 127.64, 127.12, 126.63, 124.89, 
123.75, 123.27, 72.11, 51.91, 41.11, 38.46, 37.26, 35.53. ESI+: calcd for 
C24H24N2NaO3S (M+Na)+: 443,1400. Found: 443.1401. 
Ethyl 1-(2-ethoxy-2-oxoethyl)-3-phenyl-2-(pyridin-2-ylsulfonyl)-2,3-dihydro-1H-
indene-1-carboxylate (76) Following the typical procedure, the 
reaction of olefin 59 (74 mg, 0.15 mmol) with 0.5 M KHDMS 
(330 μL, 0.165 mmol) afforded, after chromatography purification 
(cyclohexane-EtOAc 3:1), product 76 as a white solid. Yield: 60 
mg (81%); mp: 136-138 ºC. 1H NMR (300 MHz, CDCl3) δ 8.43 (d, J = 3.3 Hz, 1H), 
7.60 – 7.46 (m, 2H), 7.24 – 7.11 (m, 6H), 7.10 – 7.00 (m, 3H), 6.75 (d, J = 7.3 Hz, 1H), 
5.89 (d, J = 10.4 Hz, 1H), 5.27 (d, J = 10.4 Hz, 1H), 4.37 – 4.15 (m, 2H), 4.04 (q, J = 
6.9 Hz, 2H), 3.82 (d, J = 17.2 Hz, 1H), 3.63 (d, J = 17.2 Hz, 1H), 1.31 (t, J = 7.1 Hz, 
3H), 1.15 (t, J = 7.1 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 171.4, 171.0, 158.7, 149.7, 
145.4, 140.7, 140.2, 137.1, 129.2, 128.8, 128.2, 127.7, 126.9, 126.4, 125.2, 122.1, 
122.1, 73.1, 62.2, 60.4, 57.7, 52.2, 37.2, 14.1, 13.7. ESI+: calcd for C27H28NO6S 
(M+H)+: 494,1631. Found: 494.1631. 
Methyl 2-{6-methoxy-2-(pyridin-2-ylsulfonyl)-3-[4-(trifluoromethyl)phenyl]-2,3-
dihydro-1H-inden-1-yl}acetate (77) Following the typical 
procedure, the reaction of olefin 61 (76 mg, 0.15 mmol) with 
0.5 M KHDMS (300 μL, 0.15 mmol) afforded, after 
chromatography (cyclohexane-EtOAc 2:1), product 77 as a 
pale yellow solid. Yield: 56 mg (74%); mp = 149 ºC 
(decomp). 1H NMR (300 MHz, CDCl3) δ 8.39 – 8.28 (m, 
1H), 8.06 (d, J = 7.8 Hz, 1H), 7.85 (td, J = 7.8, 1.7 Hz, 1H), 7.44 – 7.30 (m, 3H), 7.08 
(d, J = 8.1 Hz, 2H), 6.80 – 6.65 (m, 2H), 6.61 (d, J = 8.3 Hz, 1H), 4.83 (t, J = 7.7 Hz, 
1H), 4.76 (d, J = 7.6 Hz, 1H), 4.32 (dd, J = 12.7, 5.3 Hz, 1H), 3.77 (s, 3H), 3.67 (s, 3H), 
3.11 (dd, J = 16.8, 4.9 Hz, 1H), 3.03 (dd, J = 16.8, 5.9 Hz, 1H).  13C NMR (75 MHz, 
CDCl3) δ 171.6, 160.0, 156.4, 150.1, 143.3, 137.8, 134.6, 129.0 (q, JC-F = 32.4 Hz), 
128.8, 128.3, 127.3, 125.6, 125.2 (q, JC-F = 3.7 Hz) 124.0 (d, JC-F  = 272.0 Hz) 123.0, 
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114.3, 108.44, 71.6, 55.4, 51.7, 51.1, 40.8, 37.9. ESI+: calcd for C25H23NO5F3S 
(M+H)+: 506.1243. 
1.6. Derivatization of 2-pyridylsulfone into methyl sulfones 
 
 
Typical procedure: synthesis of 1-methyl-2-(methylsulfonyl)-3-
[(phenylsulfonyl)methyl]-2,3-dihydro-1H-indene (80) To a 
solution of indane 63 (36.4 mg, 0.1 mmol), and Na2HPO4 (43 
mg, 0.3 mmol) in  dry MeOH (0.04 M, 2.5 mL) was added 10% 
Na(Hg) (2.5 equiv, 108 mg). The resulting mixture was stirred at 
room temperature until completion (typically 3 h by TLC 
monitoring). Then it was decanted to remove the Hg before MeI was added (63 µL, 1 
mmol). The reaction was stirred for 24 h and then quenched with water. After extraction 
with EtOAc (3 x 5 mL), the combined organic phase was washed with brine, then dried 
(Na2SO4) and concentrated to dryness. The residue was purified by flash 
chromatography (cyclohexane-EtOAc 6:1) to give 80 as a colorless oil. Yield: 16 mg 
(44%). 1H NMR (300 MHz, CDCl3) δ 7.99 – 7.92 (m, 2H), 7.72 – 7.65 (m, 1H), 7.63 – 
7.51 (m, 2H), 7.29 – 7.16 (m, 4H), 4.31 – 4.23 (m, 1H), 3.93 – 3.83 (m, 2H), 3.58 – 3.49 
(m, 2H), 3.03 (s, 3H), 1.55 (d, J = 6.9 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 144.9, 
139.5, 139.3, 134.2, 129.5, 128.6, 128.0, 124.3, 124.0, 72.4, 61.2, 40.6, 40.1, 39.4, 22.7. 
ESI+: calcd for C18H21O4S2 (M+H)+: 365.0875. Found: 365.0871. 
Methyl 2-[2-(methylsulfonyl)-3-phenyl-2,3-dihydro-1H-inden-1-yl]acetate (81) 
Following the typical procedure, the reaction of indane 72 (41 mg, 
0.10 mmol) with  Na2HPO4 (43 mg, 0.3 mmol) and 10% Na(Hg) 
(2.5 equiv, w/w, 108 mg), followed by the addition of MeI (63 µL, 
1 mmol) afforded, after flash chromatography (cyclohexane-
EtOAc 6:1), product 81 as a colorless oil. Yield: 17 mg (48%). 1H NMR (300 MHz, 
CDCl3) δ 7.43 – 7.13 (m, 8H), 6.82 (d, J = 7.4 Hz, 1H), 4.83 (d, J = 7.3 Hz, 1H), 4.22 
(d, J = 5.5 Hz, 2H), 3.67 (s, 3H), 3.09 (d, J = 3.8 Hz, 2H), 2.66 (s, 3H). 13C NMR (75 
MHz, CDCl3) δ 171.9, 143.3, 142.3, 141.4, 129.2, 128.6, 128.2, 128.0, 127.7, 125.1, 
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123.1, 74.4, 52.3, 51.8, 41.1, 40.8, 37.9. ESI+: calcd for C19H21O4S (M+H)+: 345.1155. 
Found: 345.1145. 
1.7. General procedure for desulfonylation 
  
Methyl 2-(3-phenyl-2,3-dihydro-1H-inden-1-yl)acetate (82) To a solution of  indane 
72 (41 mg, 0.1 mmol) in  dry THF (1 mL), cooled to 0 ºC and 
under N2 atmosphere, was added a 1 M solution of KOtBu in THF 
(0.1 mL, 0.1 mmol). The reaction mixture was stirred for 30 min 
before it was quenched carefully with saturated aqueous NH4Cl (2 
mL). After extraction with EtOAc (3 x 5 mL), the combined organic phase was washed 
with brine, then dried (Na2SO4) and concentrated to dryness to afford a 1:1 mixture of 
regioisomeric olefins as a yellow colorless oil. This mixture of olefins was used in the 
subsequent step without further purification. 
To a solution of the crude mixture of olefins in MeOH (0.7 mL), cooled to 0 ºC, was 
added in small portions Pd/C (10% wt, 4.1 mg). The mixture was purged with H2 and 
stirred under H2 atmosphere (balloon, 1 atm) until reaction completion (typically 3 
h,TLC monitoring). Then the solution was filtered over Celite and the filter agent 
washed with CH2Cl2 (2 x 5 mL). The combined filtrate was concentrated under reduced 
pressure and the residue was purified by flash chromatography (cyclohexane-EtOAc 
20:1) to afford 82 as a colorless oil. Yield: 17 mg (63%). 1H NMR (300 MHz, CDCl3) 
δ 7.36 – 7.13 (m, 8H), 6.92 (d, J = 7.1 Hz, 1H), 4.34 – 4.24 (m, 1H), 3.72 (s, 3H), 3.69 – 
3.56 (m, 1H), 3.02 (dd, J = 15.6, 5.2 Hz, 1H), 2.93 – 2.76 (m, 1H), 2.52 (dd, J = 15.5, 
9.1 Hz, 1H), 1.75 (dd, J = 22.0, 11.3 Hz, 1H).13C NMR (75 MHz, CDCl3) δ 173.1, 
146.8, 145.6, 144.4, 128.5, 128.3, 127.0, 126.7, 126.5, 124.9, 122.8, 51.6, 50.3, 44.3, 






Dimethyl [(3-phenyl-2,3-dihydro-1H-inden-1-yl)methyl]phosphonate (83) 
Following the typical procedure, the reaction of the indane 74 
(46 mg, 0.10 mmol) with 1 M of KOtBu (0.1 mL, 0.1 mmol) 
and Pd/C (10% wt, 4.1 mg) followed by hydrogenation under  
Pd/C (10% wt, 4.1 mg) afforded, after flash chromatography 
(CH2Cl2-EtOAc 10:1), product 83 as a colorless oil. Yield: 19 mg (55%). 1H NMR (300 
MHz, CDCl3)  δ 7.38 – 7.13 (m, 8H), 6.91 (d, J = 7.5 Hz, 1H), 4.33 – 4.20 (m, 1H), 
3.78 (d, J = 10.8 Hz, 3H), 3.76 (d, J = 10.8 Hz, 3H), 3.60 – 3.37 (m, 1H), 3.01 – 2.87 
(m, 1H), 2.71 – 2.49 (m, 1H), 2.01 – 1.70 (m, 2H). 13C NMR (75 MHz, CDCl3) δ, 
146.6 (d, JC-P = 0.8 Hz), 146.1 (d, JC-P = 18.8 Hz), 144.2, 128.5, 128.4, 127.1, 126.8, 
126.6, 124.9, 122.7, 52.4 (d, JC-P = 6.5 Hz), 52.3 (d, JC-P = 6.7 Hz), 50.6, 45.5 (d, JC-P = 
3.0 Hz), 38.1 (d, JC-P = 4.3 Hz), 29.8 (d, JC-P = 140.3 Hz). ESI+: calcd for C18H22O3P 
(M+H)+: 317.1307. Found: 317.1285. 
Methyl 2-{6-methoxy-3-[4-(trifluoromethyl)phenyl]-2,3-
dihydro-1H-inden-1-yl}acetate (84) Following the typical 
procedure, the reaction of the indane 77 (46 mg, 0.10 mmol) 
with 1 M of KOtBu (0.1 mL, 0.1 mmol) followed by 
hydrogenation under Pd/C (10% wt, 4.1 mg) afforded, after 
flash chromatography (cyclohexane-EtOAc 20:1), product 84 
as a colorless oil. Yield: 20 mg (56%) 1H NMR (300 MHz, 
CDCl3) δ 7.56 (d, J = 8.1 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 6.91 – 6.62 (m, 3H), 4.51 – 
4.13 (m, 1H), 3.80 (s, 3H), 3.72 (s, 3H), 2.98 (dd, J = 15.7, 5.2 Hz, 1H), 2.87 (dt, J = 
12.6, 7.3 Hz, 1H), 2.51 (dd, J = 15.7, 9.2 Hz, 1H), 1.81 – 1.62 (m, 1H). 13C NMR (75 
MHz, CDCl3) δ 171.9, 158.3, 148.1, 146.3, 136.9, 128.2 (q, JC-F = 32.6 Hz)), 127.5, 
124.4 (q, JC-F = 3.5 Hz), 123.3 (q, JC-F = 271.8 Hz), 113.1, 111.8, 107.8, 54.4, 50.7, 48.4, 
43.6, 39.2, 38.2. ESI+: calcd for C20H20O3F3 (M+H)+: 365.1365. Found: 365.1345 
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2. Catalyst system optimization studies in the model reaction of 38 with phenyl 
vinyl sulfone   



















Oxidant Conversion (%) 
1-Fluoro-2,4,6-trimethylpyridinium triflate >97 

















110 ºC >97 
100 ºC 90 
90 ºC 84 






3. HPLC chromatograms 
 
(+)-44  










(+)-66   









4. Stereochemistry determination of compounds 64, 66, 70, 73, 76, 77 & 82 

















































































4.2. X-Ray data for 66, 70, 76 and 77 
The relative trans configuration of 66, 70, 76 and 77 was unequivocally established by 
X-ray crystal structure analysis. CCDC 1436280-1436283 contains the supplementary 
crystallographic data for this paper. These data can be obtained free of charge from The 













5. NMR spectra   
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